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“Ordinary Wire Required Eighteen Hours— 
Quasi-Arc Did a BETTER Job in Eleven’’ 


This is from a report on the welding of boiler tubes in the plant of 
one of our customers. It is not unusual for Quasi-Arc, but it illus- 
trates why Quasi-Arc Electrodes are the most economical, though 
highest priced, welding rods on the market. But, just as important 
as their economy, is the unequalled quality, reliability and uni- 
formity of the welds they produce. 

Progressive manufacturers are rapidly awakening to the vast possi- 
bilities of electric welding. Why notinvestigate? A practical demon- 
stration of the Quasi-Arc Process in your own shop will not obligate 


you in any way, and our Designing Department is prepared to show you 
exactly what advantages are obtainable through the redesign of cast 


or riveted constructions for welding. 


Views of our Research and Testing Laboratories—an important feature of QUASI-ARC Service 


QUASI-ARC INCORPORATED 
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Smproved NOVIWELD «aus: 


FOR WELDERS’ HELMETS AND GOGGLES 
Cirea ler Eye Protection 


ar 4 H AND in hand tifically developed absorption glass 











with the use of in- of increased merit, to meet the in- 
creased voltages in creased demands of welders. 
YW welding today comes 
; the need for more Prices 
efficient Protection 
Glass for the welder. New Novi- — a) ae 
weld (NW) gives practically com- | [m7 mmeri= rope 
plete protection against infra-red Plates 2 x 41; 2.75| 2.00 each 
Plates Sq. inch 33| .25 


and ultra-violet, and at the same 
time retains a desirable soft green 
color; desirable, because it en- 
courages the eye to function with- 





We recommend ... New Noviweld 


out fat igue. No. 5 shade for acetylene cutting. 
No other welding glass gives the No. 6 shade for acetylene welding. 
sure protection or the comfort of No. 8 shade for light spot welding. 
the new Noviweld (NW). It is a Nos. 10 and 12 shades for heavy spot and iron arc 
complete safeguard against weld- welding. 
ers’ splitting headaches; a scien- Nos. 14 and 16 shades for carbon arc welding. 
AMERICAN OPTICAL COMPANY 
NEW YORK — ST.LOUIS — SAN FRANCISCO — CHICAGO — KANSAS CITY — ATLANTA 


Goggles for Every Industrial Need 
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A New Airco-Davis-Bournonville 
Oxyacetylene Cutting Outfit---No. 80 


Simplified design with high efficiency at low price 
New Style 8000 Cutting Torch with medium or low pressure tips. 
New Style 8200 and 8202 Pressure Regulators, with 21 in. gauges 


Address any Airco office for catalog and particulars of new line. 


AIR REDUCTION SALES COMPANY 


Manufacturers and distributors of Airco Oxygen, Airco Acetylene, Airco National Carbide 
Airco-Davis-Bournonville Welding and Cutting Apparatus and Welding Supplies 





Baltimore Cleveland Los Angeles Pittsburgh 
Birmingham Dayton Milwaukee Richmond 
Boston : : . 

Detroit Minneapolis Seattle 
Buffalo , 
Charlotte, N. C. Emeryville, Calif. Oklahoma City St. Louis 
Chicago Jersey City Philadelphia Wheeling 





65 Plants Home Office—342 Madison Avenue, New York City, N. Y. 21 District Offices 
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“RACO” RED LABEL ROD 


was used exclusively for welding 
the steel construction 


in the Ryan plane 


“THE SPIRIT OF 
ST. LOUIS” 










Manufacturers of 


OXY-ACETYLENE 
WELDING RODS 


ELECTRIC WELDING RODS 


“RACO” COMPOSITE WIRE 
FOR AUTOMATIC ELECTRIC 
ARC WELDING 


America’s 


Standard 


REID-AVERY CO., Inc., PHILADELPHIA 
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Tell the Other Fellow 


TOT all of the progress in welding methods comes 
from the laboratories of the welding equipment 
manufacturers nor from the various engineering so- 
cieties, as great as is their contribution to the improve- 
ment of the art. In the research departments of the 
users of one or more of the welding processes new 
methods and procedures are constantly being developed 
which, for those individual plants, eliminate ob- 
stacles which once had hindered the use or the full 
efficiency of welding. When a production department 
decides that welding could be used to advantage in 
fabrication of the product, it will always pay to put 
to work every facility to find the methods and mate- 
rials best adapted to joining by fusion to give the 
desired result. The fact that a certain job has never 
been done by welding does not mean that it never 
will be done. The research-minded engineer finds a 
way, and an addition to welding knowledge results. 
The greatest progress by each and all can be made, 
however, only when there is full and free exchange 


of ideas and discoveries evolving from this research. 
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Above: One of several arc-welded 
stacks at the Edison Plant, 14th Street 
and East River, New York, on which 
Wilson Grade No. 17 (patented U. S. 
A., June 13, 1916; March 9, 1920) 
wasused. Each stack is 256 feet high 
and 22 feet in diameter, and contains 
7000 feet (154 miles) of arc-welding. 
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THE WELDING ENGINEER 


‘Bit a Grade (analysis) 
of WILSON WIRE for 
every arc-welding job 


UCCESSFUL arc-welding demands 
the RIGHT wire for the particular 
metal which is to be welded. For in- 
stance, steel requires one analysis of 
wire; machineable welds on cast-iron 
another; and bronze, still another. And 
again, the purpose of the weld further 
determines the analysis required. Boiler 
work, where tensile strength is the vital 
factor, requires one analysis of wire; and 
rail heads, where hardness is of first im- 
portance, requires another analysis. 


Wilson has developed a correct Grade 
(analysis) of wire for practically every 
welding purpose—each designated by a 
color, hence ‘“‘Color-tipt.” And every 
Grade of Wilson is uniform throughout. 






































Above: In the Fletcher Shipyard, Hoboken, N. J., 
welding a cast steel Contra-Propeller to a rudder 
post with Wilson Grade No. 17. 


Left: One of the battery of Right: Showing part of a 
Vacuum Reservoirs, weld- Steel Structure which was 
ed with Wilson Grade No. welded with Wilson Wire. 
6 by G. D. Peters & Co., Grade No. 17 Bare Wire 
Ltd., Slough, England. was used on this job. 


Learn for yourself the superiority of Wilson Wire. 
Tell us the kind of welding you want to do, and 
we will send you a sample of the correct Grade. 


ra 


Above: Showing the Ohio Bell Tele- 
phone Building, Cleveland, and 
welder at work on one of the 16-inch 
Steam Risers that feed fifteen stories 
of the building. After exhaustive 
laboratory tests, Wilson Wire was 
chosen for every weld on this job. 
Wilson Grade No. 6 (patented U.S. 
A., June 13, 1916; March 9, 1920; 
Canada, March 19, 1918) and Wil- 
son Grade No. 9 (Pat. U. S. A., June 
13, 1916; March 9, 1920) were used. 
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WILSON WELDER & METALS CO. INC., 20 WILSON BUILDING, HOBOKEN, N.J. 

















See our Exhibit 
NATIONAL 
“METAL 
EXPOSITION 
Philadelphia 
October 8—12 





See our Exhibit 
NATIONAL 
METAL 
EXPOSITION 
Philadelphia 
October 8— 12 














WELDING MACHINES AND WELDING WIRE 
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Owen Electric Mfg. Co. 
Quasi-Arc Incorporated 
Westinghouse Elec. & Mfg. Co. 
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Carl A. N y 
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See also under “Needle Valves” 
HYDROGEN 

Gas Products Association 

International Oxygen Co. 
HYDROGEN GENERATING PLANTS 

International Oxygen Co. 


LEAD WELDING UNITS 
Air Reduction pane Co. 
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Craftsweld Bau - Co. 
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International Oxygen Co. 
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odern Engineering Co. 
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Torchweld Equipment Co. 

Victor ew tylene Equipment Co. 
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SING TORCHES 

Air Reduction Sales Co. 

Oxweld Acetylene Co. 

Torchweld Equipment Co. 
MOLDING MA’ 

See “Fire Proof Plastic Materia!” 
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Central Steel & Wire Co. 

Wilson Welder & Metals Co. 
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Air Reduction RY Co. 
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Fe poly Alexander, > 
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Torchweld Equipment Co 
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Products Association 
inde Air Products Co. 
International Oxygen Co. 
XYGEN 
Air Reduction Sales Co. 
American Oxygen Service Co. 
Buckeye Oxygen Co. 
(Gas ucts Association 
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Keith Dunham Company 
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(Mounted on Trucks) 
General Electric Company 
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St. Paul Welding & Mfg. Co. 
BONDS 


RAIL 
Una Welding and Bonding Co. 
WELDERS 


RAIL JOINT 

Una Welding and Bondin 
REAMERS (Portable Electric) 

R. G. Haskins Co. 

N. A. Strand & Co. 
REGULATORS 

Air Reduction Sales Co. 
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Bastian-Blessing Co. 
American Oxygen Service Co. 
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Williams & Co. 
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Illinois Welding Works. 
SZAM WELDERS 


See “Hlectric Resistance Welders” 
SILVER SOLDER 
Handy & Harman 
SWEDISH IRON WELDING WIRE 
Bissett Steel Co. 
POT ERS 


See “Blectric Resistance Welders’ 
TANK CONNECTIONS 

Air Reduction aan Co. 

Basti 


Imperial Brass his. Co. 
International ee Co. 
K-G Welding & tting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld uipment Co. 
THERMIT ING 
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Williams & Co. 
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Air Reduction Sales Co. 
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International Oxygen Co. 
Torchweld Equipment Co. 
VALVES 
Air Reduction Sales Co. 4 
International Oxygen Co. 
Kerotest 


ero . Co. 
WELDING COMPOUND (for Shape Weia- 


Alr Reduction Sales Co. 
Joseph Dixon Crucibie Co. 
Modern Engineering Co. 
National Carbon Co. 
WELDING ROD HOLDERS 
Cc. Sorensen 
WELDING RODS AND WIRE 
See “Electrodes” and “Filler Rods” 


ALPHABETICAL INDEX TO ADVERTISERS 


A 
Air Reduction Sales Co , ; se 3 
Allan Mfg. and Welding Co . 63 
American Brass Co.. The 51 
American Optical Company 5 
oeWene ; Inside Front Cover 
American Steel & Wire Co 60 
American Welding Society... : 56 
Anti-Borax Compound Co , 66 
Atlas Foundry Co ¥ . 60 
B 


Bastian-Blessing Company : 
Biax Flexible Shaft Co : . 69 
Bisset Steel Co . 65 


Burke Blectric Co......ce.ee. : ‘ 64 
Cc 

Central Steel & Wire Co........ e 9 

Chicago Eye Shield Co 61 

Chicago Steel & Wire Co 4 55 

Commercial Acetylene Supply Co 58 


Craftsweld Equipment Co ° 
Crown Aluminum Solder Co.... 63 


dD 
Dixon Crucible Co., Joseph 64 
Driver-Harris Co 53 
Dunham, Keith, Co.. : . 
E 
Elec. Are Cutting & Welding Co Back Cover 


Elkon Works, Ine inside Back Cover 
BDlectric Welding Machine Co ae ea a 


FE 
Federal Machine & Welder Co 27 


Fibre Metal Products Co : 59 
Fushion Welding Corporation 55 


Gas Product@ Assen... .. 6... ce wene + T 
General Blectric Co.. .Front Cover, "16, 17 
Gibb Welding Machine Co 62 
Gold Seal Mfg. Co ebe a 





Goodman Electric Mach. Co............ 


Guilick, Charles [y.......eeereeees vance De 

Handy & Harman.......... ‘ 61 

a Se ae A 63 

PON: Gs ee tccerv siden. cutee 20 
I 

Ideal Face Shield Co...... ; ; 65 

Illinois Welding School.. 64 


Innis, Speiden & Company... > ; , 
Imperial Brass Mfg. Co....... 66 


International Oxygen Co... 64 
J 

J. Linn Johnson Mfg. Co 66 
K 

K-G Welding Co........ . 56 

Kinkead, R. E.......... 66 

Koro Corporation ..... 60 

Bee ae Gin cc bec 04 We 
L 

Lineoln Blectric Co......... . . 10 

Linde Air Products Co...... 7 ‘ 12 
M 

Matchless Utilities Co........6ccceuns 56 

Miller Aluminum Solder Co.. shuee 

Metal and Thermit Corp........... : 

Alexander Milburn Co... 66 

Modern Engineering.......... = 

Morrison Ricker Mfg. Co + betas 65 

Moto Meter Co......... o+enn 21 

Mueller Brags Co........ : é% 29 
N 

National Carbide Co..... : 53 

National Carbon Co...... : ee 

National Gauge and Equipment Co 21 

Northwestern Mfg. Co.... + 62 

Noparen, C. As, CO... sccsccces ‘ . 66 
oO 

Owen Electric Mfg. Co..... ee 26 

Oxweld Acetylene Co........ we 
Pr - 

Page Steel & Wire Co.......... ‘ 58 





Pieree, We Biccers sheccccces dah< vt 
Pressed Steel Tank Co. oy { 
Prest-O-Lite Co., Inc., The....... 13 


a 
Quasi Are, Incorporated........Front Cove 
R 


Peild-Avere Ce., TMG. .ccccceden<es 
Roebling, John A., Sons Co 


Ss 


Seneca Wire Mfg. Co...... ‘| { 
Shawinigan Products Corp.... ( 
Shrader Blectric Co.......... 6 
Shootalite Corporation deur 

Simplex MPlux & Solder Co...... 

po ES, a eee ee 

Standard Steel & Wire Co..... 

Steel BAIS GeGMe ce dosceveoverseosi 6 
Strand, Wi B. 4 GOs 0A-c co viewes ‘ee 6 
Steady Gee. wie wbesed +0 ded hen ‘ } 
St. Paul Welding & Mfg. Co —S 6 


= 
Torchweld Equipment Co.. 
U 
Union Carbide Sales Co 
Vv 
Victor Oxy-Acetylene Equipment Co 
w 


Weldene Corporation.......... 

Welding Appliance Co.... } 
Weldit Acetylene Co. 61 
Westinghouse Electric. & ‘Mfg Co 23 
Wickwire Spencer Steel Corp 57 
William Wharton, Jr., & Co., In a 
Williams & Co., Inc...... 62 
Willson Goggles, Inc..... 54 
Wilson Welder & Metals Co 7 








August, 1928 





THE WELDING ENGINEER 














electr« 
each 


order. 





SWEDO 





X Will Do the Work— 


we prove it before we ship it 


Our complete stocks of selected rods, wires and 
electrodes enable us to supply material that has 
proven to be the best for your job, no matter 
what kind of a job it is. All of these materials 
have stood two severe tests, one in our labora- 


tory and another in the customer's service. 


SWEDOA 





WELDING RODS, WIRES and ELECTRODES 


Have been developed through research which 
started when welding started. It has all been 


WELDING CARBONS 


We have recently become distribu- 
tors of the products of 


NATIONAL CARBON CO., INC. 


aimed at finding the correct filler material for 
each individual welding requirement. Along 
with this proving quality you can be assured of 
exceptional service, because our three warehouses 
carry sufficient stocks to make immediate ship- 
ments on all grades. 


Cleveland, Ohio 


Our stock of National Welding 
Carbon Products is complete and 
includes Carbon Plates, Rods, Paste, 


Welding Electrodes and Gi 
Electrodes 


ACCESSORIES FOR WELDERS 


A complete stock of all welding accessories, 
including goggles, helmets, shields, gloves, 


de holders, lenses, etc., is car 


of our three warchouses. 


whatever accessories you need in your next 


aphite e ° 
and experienced service. 





Gnitital Sieel & \Vte (ompany 


CHICAGO, ILL. DAYTON, OHIO 


4545 S. Western Blvd. 
Lafayette 8500 Extended 


East 150 


ried it 
Include 


East Monument Ave. 


Place an order for SWEDOX and 
see how satisfactory it is to get real 
tested quality backed by intelligent 


DETROIT, MICH. 


5001 Bellevue Ave. 


Whittier 6780 








Main Warehouses and General Offices, Central Steel & Wire Co., Chicago 
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, Before you leap — investigate 


PROGRESS 





“Here, Lad— “Yes, Pop— 





















I’m for arc welding all right, but what but if you look only a little, you’re apt 
puzzles me is how to apply it. to learn only a little. 
I think we ought to look a little before we You’re apt to get into the company of some of © 
leap.” your old buddies in the non-specialty ¢lec- 


trical business—and they'll sell you arc weld- 
ing all right 


— but it will be from the viewpoint of the 


Only ‘‘Stable-Arc’’ Welders jack-ot-all-trades. 

have all these features Welding, like insulin, salvarsan, vaccine, etc., was not 
developed by the general practitioner, but by the 
specialist, and the application is the specialist’s job 
but, more important, the machine itself is where you 


Variable Voltage. 
Laminated Magnetic Circuit. 
Separately-excited Generator Field. 


Double Control of Welding Heat. must look long and steadfast. As in all scientific 
Steady Arc Throughout Entire Weld- development, that is where the specialist puts in the 
ing Senge: finesse that the non-specialist doesn’t even under- 


All Steel Construction. 


Full Capacity for either Metallic or 
rn sna seasteal ” And if you look first into the machine you won’t have 

t i ’ ; ; 
Salita! Haine —-hameer aati to leap— you just slide peacefully into the best 


and greater output. welding practice. 
Ask any Operator! 


stand. 







Arc welding isn’t a whole lot different from matrimony : 
A wonderful state with a helpmeet (a good welding 
machine)— but oh! what a state with a stalemate.”’ 


The Lincoln Electric Co., Dept. No. 27-8, Cleveland, Ohio 


sable. 
conn W 
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Listed as standard by the Underwriters’ Laboratories, Inc. 


A simple little generator’ 
with a fine record of performance 


EARS of service have proved the value of the 

Carbic Acetylene Generator for welding and cut- 
ting. You'll find enthusiastic users in every branch of 
industry. Thousands of these truly portable generators 
are in operation all over the country. 











The Carbic low pressure generator is a marvel of 
simplicity. There are no moving parts. You can charge 
it in three minutes. It’s really portable. Two men can 
carry it easily. It has unusual safety features. 











The cost of a Carbic Generator is small and it is 
extremely economical to operate. 

















SS PES | 


A standard drum of Carbic con- 
tains forty cakes, size No. 20. 


Send for our new catalogue. 


OXWELD ACETYLENE COMPANY 


Unit of Union Carbide and Carbon Corporation . Carbic is distributed by the Union 
. | 
New York City, 30 East 42d St. UCC Chicago, Peoples Gas Bldg. i: iota oe 


San Francisco, Adam Grant Bldg. 


CARBIC GENERATOR 


For Oxy-Acetylene Welding and Cutting 


*Anyore having a Carbic Generator is entitled to Oxweld Generator Service. Phone or write the nearest district office. 
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For Linde 


customers only 


A a user of Linde Oxygen you get a 
product of uniform high quality and 
prompt delivery service. But are you mak- 
ing full use of Linde Process Service? 


Linde Process Service is always ready to 
help you with any welding or cutting prob- 
lem. It will show you how to get the best 
results in the most economical way. 


As a Linde customer you are entitled to 
this Process Service. It isn’t in the written 
contract but it is yours for the asking. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 


UCC 


General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 


SOPLANTS .. . . . 102 WAREHOUSES 


LINDE 
OXYGEN 
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Can we supply 


Srest-O Lite 


DISSOLVED ACETYLENE 


to Palm City, Alaska? 


No, not yet, but only because there is no such place. 
Wherever there is oxy-acetylene welding or cutting work 
to be done, Prest-O-Lite can be supplied. It is readily 
available to every part of every state in the union. 


33 plants located in the most important industrial 
centers produce and distribute Prest-O-Lite. In addition, 
a national chain of 101 warehouses supplies Prest-O-Lite 
to even the smallest dots on the map. 


No matter where you are, Prest-O-Lite is near at hand. 


THE PREST-O-LITE COMPANY, INC. 


Unit of Union Carbide UCC! and Carbon Corporation 
General Offices: Carbide and Carbon Building 


30 East 42d St., New York 
33 Plants—101 Warehouses 
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The Oxweld R-27 regulator 
is not a nozzle type regulator. 
For this reason it has exception- 
al flow capacity and will func- 
tion properly without freezing. 

























with 
regulator 
parts 


WELDING AND CUTTING APPARATUS 











Stop Playing Jackstraws 


LARGE steel company employed two men 

to keep their several hundred pieces of oxy- 
acetylene equipment in repair. Recently they 
standardized on the Oxweld R-27 regulator. 
Now one man alone is able to handle what re- 
pair work is necessary. 


Why? 


Because the Oxweld R-27 regulator contains 
only 23 parts. It does the same work older reg- 
ulators did with thirty-three or more parts. In 
fact it does it better. Any mechanic can remove 
all the R-27 parts—make a thorough inspection, 
replacing a worn valve seat, if necessary—and 
reassemble—all within a very few minutes and 
without special tools. 


This unusual simplicity in design saves hours 
of repair time for more productive work, and is 
an important factor in the most economical op- 
eration of oxy-acetylene equipment. 


OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 
New York Ciry, 30 E. 42d St. 
Cuicaco, Peoples Gas Bldg. San Francisco, Adam Grant Bldg 
STOCKS IN 41 CITIES 
In Canava, Dominion Oxygen Company, Ltd., Toronto 
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jor unt ailing service 


This giant generator frame is a part of the Cono- 
wingo water-power development. It will be subjected 
to severe, continuous, and long operation. Arc 
welding has prepared it for unfailing service—arc 


welding and G-E welding electrode. 


More and more, fabricators of iron and steel are 
turning to arc welding. This new, improved method 
of construction necessitates electrodes which assure 
sound, tough unions. You need not worry about 
welds of uncertain quality when any of these tried 
and tested G-E welding electrodes are employed: 


Type “F” is used for the general welding of steel. 
Type “B” is best for automatic welding. 


Type “A” is recommended for cast iron. 


Special distributors for G-E welding electrodes, 
located throughout the country, are equipped to 
give you prompt service. Get in touch with the G-E 
Welding Electrode Distributor near you or write 
to the Merchandise Department, General Electric 
Company, Bridgeport, Connecticut. 


GENERAL ELECTRIC 


MERCHANDISE DEPARTMENT, _BRIDGEPORT, 
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THE MORE YOU SAVE 


_ CONNECTICUT 


550-208 
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One of the new all- 
‘ welded factory build 
ings at the G-E West 
Philatlelphia plant 
1000 tons of structural 
steel noiselessly weld- 
ed by the electric ar 
—a striking example 
of the trend in build 
ing construction 





swe ehes 
Py ft. 
a 
ry 
s 


ENTS TREE IIE LIE AC AP EN I 


, One of twelve 25,000-kv-a. power trans- 
formers completely arc welded for a sin- 
le order. Each transformer stands 27 
t, 4 inches high and required 692 
lineal feet of arc welding oy 
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Are welding the icing unit 
of the G-E electric refrig- 
erator with the exclusive 
G-E atomic hydrogen 
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Jes we Huge stator frame of a 
turbine-driven generator, 


THE MORE YOU SAVE 


GENERA 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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General Electric is the world’s largest user of arc weld- 
ing and is constantly discovering new applications for it 
both as a production tool and as a repair tool. 


Arce welding has made G-E equipment lighter yet 


stronger—simpler, more enduring, and more attractive. 
It has eliminated costly manufacturing processes all 
along the line from drafting room to finished products. 
And it has materially decreased the outlay for manu- 
facturing tools. 
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The More We Save! 


Nothing “‘will-o’-the-wisp” about these savings! They 
are impressive and they have enabled General Electric 
to improve its products continually and to reduce its 
prices substantially. 


Arc welding has reached the point where it demands your 
immediate attention. It is radically changing manufac- 
turing methods. Be the first in your field to use it—and 
reap the rewards of the successful pioneer. Your nearest 
G-E office will give you valuable help in applying arc 
welding in your plant. 


Arc welding is also one of the most important repair tools used in G-E Service 
Shops. The use of this modern tool has been largely responsible for the fast, low- 
cost, and superior repair jobs which are a tradition with all G-E Service Shops. 







One of hundreds of 
pieces of factory equip- 
ment fabricated by the 
electric arc 


chair 


3 Two-head 
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frame 


All-welded steel 


operator. Much of 
G-E factory furni- 
ture is arc welded 
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Welding the stator frame of a 40,000-kw. 
generator for the Conowingo Power Develop- 
ment. The frame is 37 feet in diatheter, and 
all circular seams are automatically welded 


abe eae Bl: 


automatic 
#, arc welding machine 


welding a 14-ft. stator 
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WELDING EQUIPMENT 
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Patronize Your Local 


Oxygen Plant 


SPEND YOUR DOLLARS AT HOME 


for 


OXYGEN 


CARBIDE 


August, 


HYDROGEN 


CUTTING EQUIPMENT 


Members of the Gas Products Association can give you prompt and efficient service from over 100 plants and 
warehouses located throughout the country. 


These are your local industries from which you will always obtain courteous, personal service. 


From them you 


will secure the highest purity of oxygen, acetylene and hydrogen and technical service, if you require it, concern- 
ing your welding and cutting problems. 


Have you received your copy of the 


things about welding and cutting. 
Write or wire to the nearest plant asking for a salesman or a service engineer, as your requirements may demand. 


BUY AT HOME FROM YOUR NEIGHBORS 


ALABAMA 
Birmingham—Burdett Oxygen 
0. 

Birmingham — Standard Gas 
Products Co. of Alabama. 
Mobile— Louisiana Oxygen Co. 
ARKANSAS 
El Dorado—The Bain-Beaird 

Co., Ine. 
CALIFORNIA 
Bakersfield — California Com- 
pressed Gas Co. 





Eureka—California Compressed 
Gas Co. 

Fresno—California Compressed 
Gas Co. 


Long = — 5 nema Com- 
pressed Ga 
Los ‘Angeles — - California Com- 
pressed Gas Co. 
Merced—California Compressed 
Gas Co. 
alifornia Com- 


Pressed Gas e 

Redding—-California Compres- 
sed Gas Co. 

a — California Com- 

Gas Co. 

San Bernardino — California 
Compressed Gas Co. 

San Diego — California Com- 
pressed Gas Co. 
San Francisco—California 
Compressed Gas Co. 
San Jose — California 
pressed Gas Co. 

San Luis Obispo — California 
Compressed Gas Co. 

Sausalito—California Compres- 
sed Gas Co. 

Santa Barbara — California 
Compressed Gas Co. 

Santa Rosa — California Com- 
pressed Gas Co. 

Stockton—C alifornia Com- 
pressed Gas Co. 

Taft — California 
Gas Co. 

Tracy — California Compressed 
Gas Co. 

Ventura—C alifornia Com- 
pressed Gas Co. 


COLORADO 
Denver—Colorado Compressed 


Com- 


Compressed 


Gas Co. 

Pueblo — Colorado Compressed 

Gas Co. 
DELAWARE 
w Gatton eee 

GEORGIA 

Atianta—Beraert Oxygen Co. 

IDAHO 
Boise—Utah Compressed Gas 
can 319 Broadway, P. O. Box 


Oxygen 


ILLINOIS 
Aurora—Acme Oxy-Acetylene 


‘0. 
Ceeeieme Oxy-Acetylene 
oO. 





BOLD FACE TYPE signifies 


Chicago — Burdett Oxygen & 
Hydrogen Co. of Chicago. 
Chicago—Swift and Company. 
Elgin—Wisconsin Oxygen-Hy- 

drogen Co. 
Freeport—Wisconsin 

Hydrogen Co. 
Joliet — Acme 


Oxygen- 

Oxy-Acetylene 
Co. 

Peoria—Electrox Co. 


Rockférd — Wisconsin Oxy- 
gen-Hydrogen Co. 
Rockford— Acme Oxy-Acety- 
lene Co. 
INDIANA 


East Chicago — Acme Oxy- 
Acetylene Co. 

Evansville—Kentucky Oxygen- 
Byereecs Co. 

Indianapolis—iIndiana Oxygen 


Co. 

Logansport — Logansport Oxy- 
gen Co. 

South Bend—Burdett Oxygen- 
Hydrogen Co. of Chicago. 


IOWA 
Bettendorf—Bettendorf Oxygen 
Hydrogen Co. 


<4 
Louisville—Kentucky Oxygen- 
Hydrogen Co. 
LOUISIANA 
Monroe—The Bain-Beaird Co., 


ne. 

New Orleans—Louisiana Oxy- 
gen Co. 

Shreveport — The Bain-Beaird 


0. 
MICHIGAN 
ey Oxygen Co. 
o 
mae a Bros. Co. 
int—Wall Bros. Co. 
Grand rand Rapids 
Welding Supply Co., Inc. 
Muskegon — Michigan Ox-Hy- 
drie Co. 
Saginaw—wWall Brothers Co. 
MINNESOTA 
Se aa Gas 
oO. 


MISSOURI 
Kansas City—Kansas City Oxy- 
gen Gas Co. 
Kansas City — Ox-Hydrogen 
Mfg. Co. 
MONTANA 
Butte — Mountaineer Welders’ 
Supply Co. 
NEBRASKA 
Omaha—tThe Balbach Co. 
NEVADA 
Reno — California Compressed 
Gas Co. 
NEW JERSEY 
Camden—Paschall Oxygen Co. 
PE emia a Oxygen 
i) 

New Prunswick—International 
Oxygen Co. 

Paterson — International 
gen Co. 


Oxy- 


Manufacturing Plants. 


LIGHT FACE TYPE indicates warehouses. 


333 N. Michigan Ave. 


“Gas Welding and Cutting Flame?”’ 


Plainfield—tInternational Oxy- 
gen Co. 
Trenton—Paschall Oxygen Co. 


Trenton—International Oxygen 


Co. 

NEW YORK 
Brooklyn—International Oxy- 
gen Co. 
Long Island City—Interna- 


tional Oxygen Co. 
New York—lInternational Oxy- 
gen Co. 


OHIO 
a, “ire Valley Oxy- 


nm Co. 

Cleveland—Burdett Oxygen Co. 
of Cleveland. 

Columbus—Gas Products Co. 

Toledo — International Oxygen 


Co. 

OKLAHOMA 
Oklahoma City—The Burdett 
Oxygen Co. of Oklahoma. 

OREGON ° 
Astoria—Portland Oxygen & 
Hydrogen Company. 
Bend—Portland Oxygen & Hy- 
drogen Company. 
Corvalis—Portland Oxygen & 
Hydrogen Company. 
Eugene—Portland Oxygen & 
Hydrogen Company. 
Klamath Falls—Portland Oxy- 
gen & Hydrogen Co. 
Medford—Portland Oxygen & 
Hydrogen Company. 
Pendleton—Portland Oxygen & 
Hydrogen Company 
Portland—Portland Oxygen & 
Hydrogen Co. 
Roseburg—Portland Oxygen & 
Hydrogen Company. 
PENNSYLVANIA 
Allentown—Paschall Oxygen 
Company. 
Lancaster — Paschall 
Company. 
Lebanon — Paschall Oxygen 
Company. 
Philadelphia—Paschall Oxygen 
Co. 


Oxygen 


Pittsburgh—Burdett Oxygen & 
Hydrogen Co 

Reading — Pasc hall 
Company. 

Verona—International 


Oxygen 
Oxygen 


Co. 
York—Paschall 
pany. 
TENNESSEE 
Chattanooga—Burdett Oxygen 
Co. (of Chatt 
Knoxville—Burdett Oxygen Co. 
(of Chattanooga). 
Nashville—Burdett Oxygen 
Co. (of Chattanooga). 
Nashville—Kentucky Oxygen- 
Hydrogen Co. 


TEXAS 
Austin—Capital Battery Co. 
(Burdett.) 
Beaumont—Magnolia 
Products Company. 


Oxygen Com- 


Gas 


It will tell you many interesting 


Dallas—American Welding Co. 
( Burdett.) 

Ft. Worth—Burdett Oxygen 
Co. of Texas. 

Galveston—Gregory 
ply Co. (Magnolia.) 

Houston—Magnolia Gas 
ucts Co. 

Ranger—Oil Belt Welding Sup- 
ply Co. (Burdett.) 

San Antonio — Magnolia Gas 
Products Co. 
Temple—Russell 
( Burdett.) 
Waco—McCrary Transfer Co. 
(Burdett.) . 
Wichita Falls—Burdett Oxygen 

Co. of Texas. 
UTAH 
Salt Lake City—Utah Com- 
pressed Gas Co. 
Ogden—Utah Compressed Gas 


WASHINGTON 
Aberdeen — Washington 
pressed Gas Co. 
Bellingham—Washington Com- 
pressed Gas Co. 


Auto Sup- 
Prod- 


Transfer Co. 


Com- 


Bremerton—W * “eae Com- 
pressed Gas C 

Chehalis — W aehington Com- 
pressed Gas Company. 

Everett — Washington Com- 
pressed Gas Co. 

Olympia — Washington Com- 


pressed Gas Company. 
Seuttle — Washington Com- 
Pr Gas Co. 
Sedro Woolley — Washington 
Compressed Gas Company. 
Spokane—Spokane Oxy-Acety- 
lene Co. 
Tacoma — Washington 
pressed Gas Co. 
Yakima—Washington Compres- 
sed Gas Company. 
Wis NSIN 
Appleton — Universal 
Co. 


Com- 


Oxygen 


Beloit—Wisconsin 
Hydrogen Co. 
Fond du Lac—Universal Oxy- 

gen Co. 
Green Bay—Universal Oxygen 
Co. 


Oxyren- 


Janesville—Wisconsin Oxyger- 
Hydrogen Co. 
Kenosha— Wisconsin 
Hydrogen Co. 
Lake Geneva—Wisconsin 
gen-Hydrogen Co. 
Madison—Universal 


Oxygen- 
Oxy- 
Oxygen 


Co. 
Manitowoc—Universal Oxygen 


0. 
Mi'waukee—Universal Oxygen 
Oshkosh — Wisconsin Oxygen- 
Hydrogen Co. 
Racine—Wisconsin Oxygen- 
Hydrogen Co. 
eboygan—Universal Oxygen 


HAWATI 
Honolulu—Hawatlian Gas Prod- 
ucts, Ltd 


Co. 


Chicago, III. 


First to Advocate High Purity Oxygen 





1928 





Gas Products AssociatiOns.{<< 
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WHAT HAPPENS 


WHEN CYLINDERS OF ACETYLENE 
ARE EXPOSED TO A SUDDEN, HOT FIRE? 


We Know What Happens in the Case of 
OXECO SEAMLESS, MONOLITHIC FILLED CYLINDERS 


iG the rise in internal pressure, due to sudden extreme heat, 
makes it impossible for the fuse plugs to grant sufficient 
relief, the seamless shell will slowly bulge and split. The 
cylinder, however, will remain in place and in one piece. 


It is impossible for Face Acetylene producers, 
Oxeco Seamless Mono- 2) using Oxeco Seamless 
lithic Filled Cylinders =| Monolithic Filled Cyl- 


to fragment. inders, are assured of 


oe 100% safety at all 
Time after time cyl [ieee times, and under all 
inders of this type —& | 
have passed through 
fires successfully, with- ce Hence 
out endangering hu- [igen = There is no substitute 
man life. ft i, for safety. 


conditions. 


We are not manufacturers of acetylene. We are manufacturers 
of acetylene cylinders. 


Booklet upon Request 


KEITH DUNHAM COMPANY 


110 South Dearborn Street Chicago, Illinois 
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UARANTEED 
by Us 
and by Experience 








OLLUP electrodes are guaranteed to give 
vour welders the best results they have 
ever known. 


If your welders say they don’t like this wire—if 
they say it has too much splatter—or not enough 
penetration—or slows them up 


Or if the welding fails to stand up as it should 


We will replace the entire shipment or refund 
your money, as you prefer. 


Is that plain and broad and fair enough’ W<« 
have tried to make it so, 


Your welders and your welding work furnish the 
answer. 


Experience has proved to us that we can make 
this guarantee. 


Experience in serving some of the biggest users 
of welding wire in the country proves to us that 
Hollup wniform welding wire will please in nine- 
ty-nine cases out of a hundred. 


Only experience would enable us to make this 
offer, because welders are mighty finnicky about 
the wire they use—and they are right. They must 
have uniformly good wire. 

This experience has shown us that Hollup wire, given a fair test, will satisfy welders who may 


now be dissatisfied with the wire they are using. Or even though they think they are now satisfied 
give them a chance to find out if Hollup wire isn’t just a little better. 





After You’ve Made a Good Weld 


Make the user of your product feel that it’s 
a good weld, by smoothing the rough, raw 
surface left by the torch or the arc, to give 
all welded joints a smooth, dressy appearance. 


C. H. HOLLUP CORPORATION | Use SMOOTH-IZE For the Finish 
3333 W. 48th Place : CHICAGO piecsrenat senmcestate 
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Represented in Illinois, In- 
diana, Wisconsin, Minnesota, 


Missouri by 
Joseph Halla, 
333 No. Michigan Ave., 
Chicago 


Canadian Offices, Hamilton, 


Ont. 


(MotoMeter Co. of Canada, 


Ltd.) 





THE WELDING ENGINEER 


PROGRESS 


FAMOUS scientist recently said “No industry can progress 
faster than the progress of the tools by which it does its work.” 
Look around you and see how true that is. 

Natweld Gauges have always been a step or two ahead, and conse- 
quently have done their full share towards meeting the demands for 
progress in the welding field. ; 

Stamped with the seal of approval by the Underwriters Laboratories, 
thev have always had the seal of approval of equipment manufac- 
turers and users. 

That Natweld Gauges may always spell Progress, we urge you to 
use the services of our engineers in determining the proper types of 
gauges to install on your equipment. 


National Gauge & Equipment Co. 


La Crosse, Wisconsin 


Division of the MotoMeter Co., Long Island City, N. Y. 
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No matter what kind of welding you do-- 





OXY-ACETYLENE 


YOU NEED 


ELECTRIC ARC 


RESISTANCE 





Hine f 1 
, ———_ 
! 


THERMIT 


The Welding Encyclopedia 
New Sixth Edition 


It describes in detail the theory 
and practice of every welding 
process. 


It tells how to weld every weld- 
able metal by each of the weld- 
ing processes. 


It gives detailed instructions for 
handling the important welding 
jobs, such as boiler welding, 
sheet metal welding, tank weld- 
ing, pipe welding, etc. 

It tells how to prepare parts for 
welding. 

It tells how to install and care 
for welding equipment. 

It explains the meaning of all 
words and terms found in weld- 
ing literature. 

It tells where to buy standard 
makes of welding apparatus and 
supplies. 


The Sixth Edition contains much 
new and valuable data on 


Bronze Welding, Structural 
Welding, Welding of Stainless 
Steels, Resistance and Thermit 
Welding, Rail Bonding, and De- 
sign Data for Production Weld- 
ing. 





496 Pages 
645 Illustrations 
Flexible Leather 
Grain Binding 


Price $5.00 


Name 


BAVA BWsVsVVeeseeseesssaay 


THE WELDING ENGINEER PUBLISHING CO., 
608 S. DEARBORN ST., CHICAGO, ILL. 


’ Please send me a copy of The Welding Encyclopedia, Sixth Edition, for which find enclosed 
five dollars. 1 understand that I may keep it for five days for examination and if it is not 
satisfactory I may return it and you will refund the purchase price. 


Contents 


1. Illustrated encyclopedia covering all words, 
terms, and trade names used in welding. 

2. Oxy-Acetylene Welding.—Aluminum! Steel, 
Cast Iron, Brass, Bronze. (Full instructions for 
welding each of these metals.) 

3. Electric Are Welding.—Complete instructions 
for welding all metals, studding, cutting, etc. 

4. Electric Resistance Welding.—Includes Butt 
Welding, Line Welding, Percussion Welding and 
Spot Welding. 

5. Thermit Welding.—The most complete treatise 
on this process ever published. 

6. Cutting Metals.—Treatises on both gas and 
arc cutting. Includes cast iron cutting and auto- 
matic cutting. 

7. Boiler Welding.—Gas and Electric Processes. 
Suggestions, procedure, and standards of practice. 
8. Complete chapters on Pipe Welding, Rail 
Joint Welding and Tank Welding, explaining pro- 
cedure in detail. 

9. Rules and Regulations.—What can be welded 
and what cannot be welded. Rules also govern 
the installation and operation of equipment. 

10. Complete instruction courses in Electric Arc 
Welding and Oxy-Acetylene Welding. Lessons, 
Exercises, Reference Readings, Examinations. 

11. Charts and Tables.—A fund of welding in- 
formation at a glance. Includes color chart show- 
ing colors at various temperatures, and celor chart 
showing proper adjustment of oxy-acetylene weld- 
ing flame. 

12. Condensed Catalogs.—Up-to-date information 
about the leading makes of welding apparatus and 
supplies. The Buyers’ Index is a convenient and 
reliable guide to the man who purchases or recom- 
mends welding apparatus. 
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‘Westinghouse 200-Ampere 
A-C. D-C. Welding Set 





Modern Welding 


Demands Modern Machines 


DAY’S widespread shop application of arc welding has 
introduced new and exacting demands of welding equip- 
ment. The modern welding set must be a shop tool—capable 
of serving a great variety of shop uses. 





















Westinghouse has manufactured welding equipment and 
made use of the arc since the process was first recognized. 
With this experience to draw from, plus 40 years of experience 

in building electrical machinery, Westinghouse has produced 
three new single operator welding sets to fulfill the require- 
ments of present day electric welding. These machines have 

ratings of 200, 300 and 400 amperes, and are designed to com- 
bine shop-utility with excellent welding performance and 
economy of operation. 

and address:— 

As a help to you in making further use of the arc, Westinghouse has pre- 
pared four series of bulletins dealing separately with the problems which 
confront Executives, Designers, Shop Superintendents, Foremen and Weld- 

ing Operators. 






Fill in the coupon at the left to obtain specialized welding data. 
CHECK SERIES DESIRED 


Executive's Series Westinghouse Electric & Manufacturing Company 


. ’s Seri East Pittsburgh Pennsylvapia 
Bagnee's Gyles A 4 Sales Offices in all Principal Cities of 
Production Men’s Series PRET) the United States and Foreign Countries 
a 


Welder’s Course 


Westinchouse 
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sf Sapa is rapidly becoming recognized 


as one of the greatest time and labor 
saving processes ever developed for the metal 
industries. At the 


Sjational Metal 
~~ Exposition 


Commercial Museum, Philadelphia, October 8 
to 12, the American Welding Society, in col- 
laboration with the American Society for Steel 
Treating and the Institute of Metal Division 
of the American Institute of Mining and 
Metallurgical Engineers, will be patrons of one 
of the greatest displays of welding equipment 
and processes ever exhibited. 9 There may be, 
in this part of the National Metal Exposition 
alone, an idea that will completely revo- 
lutionize some of your manufacturing 
processes—an idea that will save you thou- 
sands of dollars a year in production costs. 
4 The American Society for Steel Treating, 
7016 Euclid Avenue, Cleveland, Ohio 


_ 
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Manufacturin g 
Doesn’t 
“Stay Put” 


Our grandfathers had 
an easier time of it. A 
single process was 
often in use for a 
generation without 
radical change or 
improvement. 


Today you can’t fore- 
tell when some alert 
competitor is going to 
upset precedent by 
trying some new 
economy in manufac- 
ture and making a suc- 
cess of it. Overnight 
he may throw your 
production costs com- 
pletely out of line. 


The only protection 
you have is to expose 
yourself and your as- 
sociates to every new 
idea and try to be first 
in adopting the 
right ones. 


National Metal 
Week 
and 
National Metal 
Exposition 


are planned to make 
it easy to expose your- 
self and your lieu- 
tenants to new ideas 
in processes, equip- 
ment and methods. In 
a single week or less 
in Philadelphia you 
can see and hear at first 
hand what the leaders 
in the metal work- 
ing world consider 
their most advanced 
accomplishments. 
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\\ PORTLAND 


Oregon or Maine 














\ CONTINENT lies between them, 
but, as far as Union Carbide is 















concerned, Portland, Oregon, and 





Portland, Maine, are next door neigh- 
bors. 


Orders for Union Carbide received | 
today from Portland, Oregon, and from | 
Portland, Maine, will be delivered at 
each place within twenty-four hours. 














This kind of delivery service is made 
possible through the Union Carbide 


warehousing system. Union Carbide is 
UNION CARBIDE SALES COMPANY 


Unit of Union Carbide and Carbon Corporation quickly available from more than 190 
Carbide and Carbon Building, 30 East 42d St. F : 
New York warehouses located at strategic points 
ucE throughout the country. 
PROPLES GAS BLDG. ADAM GRANT BLDG. 


Chicago, Il. San Francisco, Cal. 


Union Carbide Warehouses in 190 Cities 
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Owen Induction Arc Welder 


A New Development in Electric Welding that Combines 
D. C. ARC Advantages with the Merits of the A. C. ARC 


A New and Patented Welding Principle 
Found Exclusively in the Owen Welder 








_ 









bu. L3 




















Furnished with complete equipment as illustrated, ready to install and operate. 


Approved and Accepted by the National Board of Fire Underwriters’ Association 


Exhaustive tests and the experience of many enthusiastic users prove that the OWEN INDUCTION WELDER stands 
supreme as the ONLY electric welder embodying ALL essential and desirable features of other type machines. 


Lowest First Cost Lowest Operating Cost 
Versatility of Performance Simplicity of Operation 


Can Be Purchased on Attractive Terms. The OWEN soon PAYS FOR ITSELF in PROFITS and SAVINGS 


OWEN ELECTRIC MANUFACTURING COMPANY 


Fayetteville : : : : : : North Carolina 





— 
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Federal Cuts Costs | 
on Mass Production 
























Miter welding metal window 
sashes—getting constant produc- 
tion up to 300 corners per hour is 
a good mass production job and 
we're proud of it, 


The machine that does it is another 
demonstration of the value of spe- 
cialized equipment in the welding 
field, of the Federal Specialist 
Service in solving particular pro- 
duction welding problems. 


This job presented particular dif- 
ficulties in that the welds must be 
strong, the upset small and pro- 
duction high—we'll be glad to give 
you particulars of how we ac- 
comphish this at a cost of 1/3 cent 
per weld for labor and power. 






Glad to show 
ral Engineers 
special welding | 
th equal profit. 


We'll be just a 
you how Fee 
can solve yo 
problems’ 
Write us 














FEDERAL MACHINE & WELDER co... Se Dana Avenue, W arren, Ohio, U.S. A. 
ama Branch Offices a goo IS in All Principal Cities 
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THIS SET INCLUDES THE FOLLOWING CONNECTIONS: 





Cutting Simplified 


Many of the patterns required for cutting pipe to make up welded 
fittings would take hours of time to develop in the drawing room. 


Even the simplest patterns are difficult to make when one is not 
familiar with the principles of mechanical drawing. 


Consequently, welded fittings may be costly to make, due to im- 
perfect cutting. 


As a solution of the cutting problem, we have for sale 
a complete set of full size blue prints of curves, which 
enable you to cut your connections correctly and 
accurately the first time. 





With these curves you can make patterns for any of the 


above on any desired material, without the use of mathe- 
™M+ics or drawing instruments. 


times 


*heir cost. 


They will save many 


An Opportunity for Job Welders 


These patterns will enable you to make up welded pipe fittings, which 
will be bettuy and cheaper than cast fittings. This new and profitable 
line of businugs js a fine possibility in every locality. 


The Welding Engineer 


608 S. Dearborn Street 


CHICAGO, ILLINOIS 


PIPE PATTERNS 4” Y 10” Rt. Angle Ell 12x3 Swedge Nipples 5 3/16” Lateral 
2” 3 Piece Ell 4” Split Bull Plug 10” Lateral 12x4 Swedge Nipples 53/16” Round End 
2” 45° Ell = " 10” Round End 12x6 Swedge Nipples 5 3/16” Tee 
2” Rt Sane Ell oe py Ell 10” Tee 12x8 Swedge oe ae 65/8” 3 Piece Ell 
2” Later s 10” Y 12x10 Swedge Nipples SB F4, — 
2” Round End 4 Rt. Angle Ell 10” Split Bull Plug 10x3 Swedge Nipples 6 5/ 8” 45° Ell 
2” Tee 6” — 10x4 Swedge Nipples ey 4 ae. 4 
3° 3 Picco Ell G” Tee | ~—=s'12” 3 Piece Ell —_—10x6 Swedge Nipples & 5/8, Touna 
3” 45° Ell -'* 12” 45° Ell wedge Nipples , 
3” Rt A oan 12” Rt. Angle Ell 8x6 Swedge Nipples ¢ ; /4” 3 Piece Ell 
3” pete ae Ell 6 Split Bull Plug 12” Lateral 8x4 Swedge Nipples « ae 48° Ell 
3” Round End _— 8” 3 Piece Ell 12” Round End 8x3 Swedge Nipples 8 1/4” Lateral 
3” Tee 8” 45° Ell 12” Tee 6x4 wedge IPP s 8 1/4” Round End 
.'3” ¥ 8” Rt. Angle Ell 12” ¥ 6x3 Swedge Nipples 8 1/4” Tee 
3” Split Bull Plug 8” Lateral 12” Split Bull Plug = 4%3 Swedge Nipples 
tg Ell 8” Tee 4x3 Tee ODD SIZE TEES 
: 8” Y 6x3 Tee CASING PATTERNS 
- Angle Ell 8” Split Bull Plug 6x4 Tee A 5 3/16Cx3” I. D. Tee 
teral 8x6 Lateral 5 3/16” 3 Piece Ell 5 3/16Cx4” I. D. Tee 
Round End 10” 3 Piece Ell 8x3 Tee 53/16” 45° Ell 6 5/8Cx4” I. D. Tee 
ee 10” 45° Ell 8x4 Tee 53/16” Rt. Angle Ell 6 5/8Cx3” I. D. Tee 


Price $20.00 









































Photoeraph by courtesy of the 
South Park Welding Works, Port Huron, Mich. 


Mueller 
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THREE GENERATIONS 








ueller Brass 
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Bronze Welding Was the Only Solution 
For a Job Like This! 


The illustration shows the cylinder 
of an International Harvester Engine 
repaired as good as new with Mueller 
Welding Bronze Rod. In this case 
Bronze welding was the only satis- 
factory method for the reason that 
the job required only a little warm- 
ing up before welding. If any other 
material had been used it would have 
entailed preheating, resulting in all 
probability in the cracking of the 
inner wall of the water jacket owing 
to the expansion of the outer wall. 
In any event, the cylinder would re- 
quire re-boring. With Mueller Weld- 
ing Bronze neither pre-heating nor 
re-boring was necessary. 


This is one of many production jobs in 
which Mueller Welding Bronze has solved 
a problem. Quality isn’t left to chance in 
Mueller manufacture. You are assured 
of the highest grade of welding bronze at 
all times. 


Make us prove that Mueller 
Welding Bronze Rod is the 
best — Write for a liberal 
sample free. 


Mueller Brass Co. 


PORT HURON MICHIGAN 


DETROIT DISTRICT 






BRASS MAKING 
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OEBLING 


Wetpmune 


Ware 


' Strong Welds are made only 
when the best electrodes are 
used. Roebling Welding Wire 
is manufactured to meet the 
most rigid specifications. It 
is uniform in quality through- 
out each shipment and 
throughout all shipments. 
Look for the JR trade mark 
stamped on each electrode. 

















Catalog A-529 


John A. 
Roebling’s 
Sons 
Company, 
Trenton, 


N.J. 
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Insist on Quality 

T IS not often that the day’s work of a welding operator is 

deliberately held within limits by the employed, but .one case 
which was recently reported shows very clearly that there is a lot 
of truth in the theory that good welding is usually economical 
welding. The man in charge of welding a pipe line intended for 
carrying gas at high pressure was, in this case, disturbed because 
several of the operators on the job showed signs of wanting to 
get it finished. Their attempt at higher speed did not result in 
the kind of welds which were accepted as standard. By way of 
experiment, a rule was made that only a certain number of welds 
were to be allowed in a day and that each welder should spend 
full time in finishing the allotted number of joints. In a short 
time two very important results were noticeable; first, a much 
better quality of weld; and secondly, a slightly lower cost per 
joint. The lower cost was partly accounted for by the fact that 
there ceased to be any necessity for re-welding and partly because 
the gas consumption was less when operators used more skill and 
less speed. This case is cited because it is so unusual to find an 
executive in charge of welding operations who fully realizes the 
false economy of speeding up operations beyond a reasonable point. 
It is well known that unsatisfactory results can almost always 
be traced to inadequate supervision or inadequate understanding 
of how to get a good result. Plant managers are beginning to 
realize that economies are effected more easily with good sense 
than by trying to secure high speed in operating departments. It 
is unfortunate that all users of welding do not realize what 
economy there is in taking the time to do every welding job right. 


Human Nature and Welding 

GLIMPSE at the operating records of a large welding 
A department yields information regarding the habits of the 
welder which are interesting, even though it may not be surpris- 
ing. The installation of a recording device which gave an accurate 
record of just how much time each operator spent in depositing 
metal resulted in a considerable increase in the total production. 
Although the device was not installed for the sake of hurrying 
up the work of the welding department, the increase in production 
was so noticeable that a comparison was made with similar work 
done by machines which were not being checked. It took only a 
very short time to show that when the men knew that their per- 
centage of productive time was being accurately reported they 
instinctively reduced the amount of waste time to a minimum, 
resulting in a big increase in the daily out-put without any de- 
crease in quality on account of attempts at speed. Records taken 
at times when the department was not carefully supervised like- 
wise indicated a falling off in production as compared to periods 
when supervision was more noticeable. Recording devices yield a 
great deal of valuable information to executives who are able to 
translate the records and take advantage of the lessons which 
they teach and, of course, are not at all necessary to show that 
welders are just as human as any other class of workmen. In 
this particular case they proved the point very clearly, while at 
the same time giving very valuable information for the use of the 
engineering department. Anyone who is interested in the devel- 
opment of a first class welding organization can take a very good 
fundamental lesson from this experience. That is, that welders 
are human, and the best welding organization will consequently be 
made up of the best kind of men that can be found to put to work 
on the job. 


Vacation Reminiscences ; 
—& HAD been bounding merrily over one of those 


macadam roads that have aged just long enough to 
develop a considerable kick, when a shattered spring put us 
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in at a small town garage. The sun went down, and the 
moon came up, and the farmer boy mechanic was about 
to give up the struggle, all for the lack of a drill long enough 
for the job. Enjoying vision§ of a night in the wilderness, 
we inadvertently leaned an elbow on a cylinder of oxygen. 
The boy’s eyes beamed. That’s it! Simply weld an ex- 
tension on the hill. In a matter of minutes a rod was 
welded onto the chuck end without drawing the temper of the 
business end, the piece was forged to shape, and the job pro- 
ceeded without disturbing so much as a bolt in the rear end. 
Just an instance of how welding followed this editor over 
the country in his flight from, Welding Engineer duties. 
Pipe line welding along the road side, welded tanks in the 
oil fields, welded motor boat on our lake, rail joint welding 
at a crossing, and welding shops everywhere, in cities, towns 
and hamlets. Speaking of welding shops, it was interesting 
and enlightening to observe the attitude toward welding in 
many of these little wayside shops. Some of the repair 
jobs we observed would be a credit to the maintenance de- 
partment of any large plant. In other shops, the welding 
outfit was still a new-fangled thing that was handled with 
fear and trembling. The point is that in nearly every case 
the owner of the outfit displayed a lively interest in what 
the outfit could do, and was ready for all of the advice and 
information on the subject of welding that he could absorb. 
Farmers, house-wives, car owners, and manufacturers are 
learning from the livest of these shops what welding will do 
for them. We know of one shop, in fact, which has so thor- 
oughly sold the community on the common-sense advantages 
of welding that a local manufacturer, marketing a metal prod- 
uct to the house-wives, found it almost necessary to change 
from riveting to welding his product. So it went, throughout 
that motor jaunt, everywhere evidence of the increasing part 
that welding is playing in industry and in the affairs of the 
individual. 





The Truth Is Enough 

IRULENT youth is always prone to overestimate its 
feats and to essay to accomplish the impossible. Husky 
individual that it is, the welding industry is still in its youth, 
and perhaps for that reason is sometimes inclined to make 
claims for itself which raise the eyebrows of seasoned engi- 
neers. In the end, like all other individuals, works, not words, 
build reputation and confidence. Meanwhile, however, extrav- 
agant claims tend to hinder rather than to advance the cause. 
In planning high-pressure propaganda, as in designing high- 
pressure vessels, a safety factor should be allowed for. The 
user's subsequent discovery, that performance exceeds the 
claims, can-do no harm, while setting up claims that cannot 
be lived up to works injury to the advancement of welding 
that is exceedingly difficult to compensate. In his article in 
this issue, S. W. Miller, a veteran in the field of welding, 
points out that although fusion welding has its limitations, it 
has already built for itself a reputation on which it can stand 
and hold its ground, and long-sighted advocates know that 
the greatest ultimate success and progress for the industry and 
for the individuals that make it up lies along the road of con- 
servative selling and sound engineering. Welding that two 
years ago was called impossible is being carried out in regu- 
lar production today. Youth is still ready to undertake the 
impossible. That is how so many impossible things get done. 
Meanwhile, however, welding must be sold on the basis of 
what it will do today, in spite of certain progress in sight. 
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Steam Fitters 
Pipe Welders 
Repair Shops 


Here is a cutting attach- 


ment that 

—Changes a torch from 
welding to cutting in 30 
seconds. 

—Adds NO joints. 

—Cuts to 3 inch Steel with 
your welding regulators. 
—Can be attached with pres- 

sure on the hose. 





You do a lot of welding with your 
Rego GM torch. Often you want to 
cut when it would be hard to change 
torches. Maybe you're at the top of 
a ladder some distance from the tanks, 
and want to change to a cutting tool. 
When you have a GMK cutting attach- 
ment you simply remove the extension 
from your GM torch at the mixer nut, 
put on the attachment, and do your 
cutting without going near the tanks to shut them off. 

The objection to a cutting attachment has been the number of joints it adds 
to the torch—and each joint is a possible trouble maker. The GMK attachment 
adds NO joints. It has just two—one at the tip and one at the mixer—the same 
number as the welding torch. 

It is made of brass forgings and special non-bending tubing. A simple 
positive spring valve controls the high pressure oxygen. 


Guaranteed to Cut Up to 3° Steel 


The Rego GMK attachment will cut up 4g 3” steel in the hands of anyone 
and up to 6” when used by an experienced operator. For 6” cutting a commercial 






























size oxygen cutting regulator (Rego 1601) is needed, but Rego small (2”) regula- 
tors will supply sufficient oxygen for 3” cutting. Cutting tips are made of one 
piece pure drawn copper. 





Write for RESO | UEC((}) 
Catalog No. 51 LU, 


THE BASTIAN-BLESSING CO. 


Ahtachment 


244 E. Ontario St. Chicago, Il. for RESO Model G.M. 

















Welding Torch 


S20(ee rn 


























Designs for Structural Welding 


Proper Consideration of Combinations of Stresses Is Fundamental 


in Developing Procedure for Welding of Important Structures 


By Johs. Kjekstad* 


HE fundamental laws which govern designs for welding are 
f pes definitely and generally understood, although there has 
been broadcast much information on welding, reports of tests, 
cescriptions of certain jobs, scientific data, both chemical and 
metallurgical. The result is that engineers have been handicapped 
and in great many cases have sidestepped welding whenever pos- 
sible, while others have overrated its apparent simplicity of 
application and the work performed under their supervision has 
been defective, and the advance of welding thereby retarded. 
Until engineers will be in a position to point out definitely mistakes 
in calculations and designs, and also be equally certain of what 
can definitely be approved, the welding industry will be held 
in check. 

Without trying to go into the matter on a scientific and metal- 
lurgical basis in a manner that would require elaborate instruments 
and exhaustive laboratory tests to check, we are glad to submit 
for consideration what we consider the most important factors in 
the designing and building of welded structures, this information 
being based on some twenty years observation in the use of the 
electric arc and oxy-acetylene welding processes. 

In an undertaking where welding forms an important link, the 
following features appear essential, and are here given in their 
order of importance: 

1. Design of the welded structures with a view to eliminating 
or minimizing “locked up stresses.” 

2. Thorough engineering and welding experience of manu- 
facture in planning and supervising welded shop and field 
work. 

3. Established organization of manufacturer with skilled 
welding foremen and welding force. 

4. Proper method of welding, welding equipment and weld- 
ing materials, 

5. Inspection and testing of welded products. 

Referring to Paragraph 1 above, the complete elimination of 
stresses is in most cases impossible, but to reduce the stresses to 
a minimum where they are of no practical concern is a simple 
problem in nearly every welded structure. 

The most common mistake in design made, and which is directly 
responsible for probably 95% of the few failures in welded struc- 
tures is the apparent disregard of the facts: first, that metal, 
being heated, expands and in cooling contracts, and second, that 
the metal in a weld retains nearly all its original physical proper- 
ties with the exception of ductility. 

The important problems confronting a designer of welded struc- 
tures insofar as safety and permanency are concerned are there- 
fore mainly reduced to: first, avoiding locked up stresses from 
expansion and contraction, and second, to avoid designs in which 
the welding metal will be subjected to bending moments in the 
weld, resulting in fracture sooner or later due to the reduced 
ductility of the welding metal. 

To illustrate our contentions, we refer to figures 1 and 2 show- 
ing two methods of joining metals by welding. We shall here 
confine the matter to electric metallic arc welding, although our 
contentions are equally true regarding oxy-acetylene welding. 

Fig. 1 shows two plates arranged for a so-called “buttwelded” 
joint. Let us assume that the two plates are placed with the 
abutting edges running parallel in the same plane and spaced 


*Chief Engineer, S. O. S. Welding Corporation, Brooklyn, N. z 
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slightly apart. If welding operations are started at point a and 
progress uninterruptedly towards point 6, the welding metal 
gradually contracts behind the arc and causes the two plates to be 
drawn together until their edges come in contact at point b after 
which the plates can move toward each other no more. Let us 
assume that the welding operation has reached point c when the 
the plates at point b have come in contact. The hot welding metal 
at point c and toward point > if the welding operation continues, 
will contract when cooling off and as the plates cannot move to- 
gether any more, the contraction must result in elongation of the 
welding material and adjoining plate material. The elongation 
takes place after stresses have passed the elastic limit and as this 
lies very close to the ultimate yield point of the welding metal 
and that of the plate metal, it is obvious that the resulting “locked 
up stresses’ may reach close up to the point of fracture and 
frequently beyond. In the latter case where fracture occurs it 
will naturally be remedied and is not apt to cause damage. 
Where real danger occurs, however, is when these locked up 
stresses do not reach the point of fracture during welding, test- 
ing or erecting operations, but result in fracture after the welded 
structure has been put in operation when a working stress might 
be added to those already existing. 


In Fig. 3. this condition is shown in (a) representing a cylinder 
with its longitudinal seam (b-b) buttwelded. The direction and 
the extent-of the locked up stresses are illustrated by the lines 
(c) and the curves (d). Let us now assume that the stresses rep- 
resented by the lines (c) amount to an average fibre stress per 
square inch weld cross section of 45,000 lbs., which admittedly 
is high but entirely possible. We shall calculate what this would 
mean in a specific case as for example: With a cylinder diameter 
60”, test pressure 200 lbs., operating pressure 100 Ibs. value in 
tensile strength of welding material 60.000 lbs. and a cross sec- 
tion per linear inch of buttwelded seam of % square inch we will 
have a: 

Fibre stress on test of 30 x 200 = 12.000 Ibs. 


I 
> 


Fibre stress under operating conditions 30 x 100 = 6.000 Ibs. 
Y 
giving a theoretical factor of safety of 10 if the locked up 
stresses were disregarded or not known. If these are known and 
taken in consideration, however, and calculated on the basis of 
45.000, the total fibre stress under test will be 57.000 lbs. and under 
operating conditions 51.000 lbs. with an actual factor of safety 
of only 60.000 = 1.18 
51.000 


Going back to Fig. 2., the two plates here represent a so called 
lap welded seam. The line (a-b) shows the edge of one plate 
overlapping and laid parallel to lower plate’s edge indicated by 
the dotted line. If welding operation starts at point (a) and 
progress toward point (c) it will be found that the two plates at 
point (b) do not change their relative position. In other words, 
there is no movement of the plates toward each other as the 
case was in Fig. 1. 

Although there may seem to be an inconsistency of action in 
these two apparently. similar designs as far as concerns the pres- 
ence of heat, the cooling of the welding metal and necessarily 
its contraction, the reasons are simple for the very important 
difference of : destructive stresses in one case (Fig. 1.) and total 
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absence of _or negligible stresses in the other case (Fig. 2.). The 
are the 
In Fig. 1. < 

a. The lines of contraction run parallel to the neutral axis of 
(See Fig. 4.). 
b. The heat from the welding can only be absorbed by 


reasons following : 


the abutting plates. 
and 
radiate from-the,two plates adjacent to the weld. 

c. The buttweld for a given thickness of plate has a larger cross 
section, requires more time for the deposit of welding metal 
per linear inch of seam with attendant greater amount of 
heat being accumulated, resulting in increased contraction. 

In Fig. 2 

a. The lines of contraction run approximately 45 degrees to 
The contraction therefore is 
taken up in this direction (See Fig. 5) 


the neutral axis of the plates. 
and eliminates con- 
traction parallel to the neutral axis. 
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in length, started away from the last completed weld and running 
back to the beginning of the last completed. weld. 
The lines of contraction and extent of locked up 
this method is illustrated by the lines c (Fig. 6) and shows that 
the occur where each individual 
The average fibre stress in pounds per linear inch of seam, how 


stresses in 


maximum stresses weld ends 
ever, is practically the same in this method as in the usual method 
of continuous weld of a buttwelded seam. 

Another method is to caulk or “bump” the weld with a pneu 
matic hammer but if not done in a certain expert manner, the 
result is often increased instead of decreased stresses. 

Going back to our essential feature and referring to items 2, 3 
and 4, it is sufficient to state that welded products requiring safety 
and permanency should only be undertaken by an organization 
with thoroughly experienced engineers and in a position to establish 


a record of past performance of similar undertaking. 
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b. The heat from the welding is absorbed by and radiated from 
the plates adjacent to the weld in three directions. 
(See Fig. 5.). 

c. The lap weld for a given thickness of plate has a consider- 
ably smaller cross section per weld requiring less time for 
the deposit of welding metal per linear inch of seam (one 
side) has greater radiating capacity, (as pointed out under 
Par. b) resulting in a lesser amount of heat accumulated and 

There is also the fact 

that the two plates in a lapped seam, even though they may 


decreasing contraction to a minimum. 


be bolted up, leave a slight opening between the two sur- 
faces in the lap, which is sufficient to allow the contraction to 
take place without causing locked up stresses. 
These acts are true in practically all cases of welded struc- 
tures be it straight plate work, pipes, tanks or structural 
steel. 

A method of eliminating locked up stresses in buttwelded seams 
has been advocated. This method is called the “Backstep” method 
and merely consists of welding a seam in series of short welds, 


(see Fig. 6), each weld being a continuous weld of a few inches 


Referring to item 5., the inspection and testing are of minor im 
portance except insofar as it may lead to the discovery and rectify 
ing of possible mistakes in design, lack of ability or irtegrity on 
the part of manufacturer or his organization, and finally the pos 
sibility of faulty material or workmanship. 

All of these possibilities are remote, however, if the conditions 
as Outlined under the preceding paragraphs are adhered to. 

Great care must be exercised in design of structural steel for 
welding particularly in considering combinations of stresses. The 
from riveted to welded connections in structural 
thus a most radical departure compared with ordinary steel work 


change steel is 
For example plate-construction where the efficiency of the seams 
involves no great complications of stresses. ; 

Proper designing of connections in structural steel for welding 
is also founded on simple basic principles. Primarily designs must 
contemplate factors which prevail in all endeavors involving hu 
man skill, namely, thoroughness and trustworthiness. Welders ar« 
as human as the rest of us; they will occasionally disobey orders ; 
they have their offdays, and they may perform low quality work 
One 


occasionally or persistently without being discovered. must 
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provide for these considerations and not offer alibies blaming the 
welders for failures after they occur. The fault lies with the 
designer in nine cases out of ten and not the welder or the engineer 
on the job. 

The general rules for welded structural steel design are based 
on the same argument previously pointed out, and can be con- 
centrated in the following classifications. 


RULE 1. AVOID BUTTWELDED CONNECTIONS IN 
STRESS-MEMBERS. 
a.) Provide gusset-plates, buttstraps or fishplates for 
stress member connections, the total net cross section 
of such plates or straps to be not less than the cross 
section of the member. If cross-sections of the two 
members to be joined are unequal the larger section is 
to form the basis for calculating the section of the 
joint-members. 
b.) Provide a total cross section of weld between 
joint-members and main members fifty per cent in 
excess of the total cross section of joint-member. The 
disposition of joint-members and welding to main 
members to provide an equal distribution of stress 
in the welds. 


Paragraphs a.) and b.) are illustrated in Fig. 7, which shows 
an I beam joint with a butt-strap or fish-plate along and outside of 
both flanges. 

Let us assume the cross-section of the I beam is 20sq.” the 
width of the flanges 6”. The cross-section of each butt-strap 
will, therefore, be 10sq.” To leave sufficient space for welding 
along both edges of butt-strap we will choose a plate 5” wide 
leaving half of one inch of flange on each side of butt-strap. 
This plate will be 2” thick to provide a 10sq.” cross-section. The 
next question is how long to make the butt-strap on each side of 
the joint. A 15sq” cross-section of weld is called for and the %” 


‘uw od 


space on the flange of the I beam provides for a.%” x % 
filletweld between butt-strap and I beam, consequently a total 
length of welding of 30 lin. inches must be provided for. The 
end of the plate being 5” wide will provide for 5 lin. inches of 
welding leaving 25 lin. inches to the two sides or 124%” to each 
side making the length of the butt-strap 12%” long on each side 
of the joint or a total length of 25”. 

A bottom butt-strap is more conveniently made with a wide 
enough plate to provide down welding as shown in Fig. 8. The 
bottom-plate would be approximately 7” x 1%” x 30”, the length 
lin. weld on each 


” 


in this case being increased to provide for 30 
side of joint without the inconvenience of overhead welding. The 
weight of the butt-straps can be greatly reduced by tapering down 
thickness or width or both from the joint out to the ends. The 
size of the butt-straps can also be reduced by using butt-straps 
or. the web of the beam as shown by the broken lines on Fig. 8. 


RULE II. AVOID BUTTWELDED CONNECTIONS IN 
COMPRESSION MEMBERS WHICH MAY BE 
SUBJECTED TO TORSIONAL STRESSES. 
c).Provide gusset-plates with proper cross-section to 
hold members in position and to take torsional or bend- 
ing-stresses. 

d). Provide cross-section of individual welds between 
gusset-plates and members fifty per cent in excess of 
calculated total required cross-section of rivets m 


similar connection. 


Paragraphs c.) and d.) are illustrated in Fig. 9. 

The gusset-plates can in most cases be welded from both in- 
side and outside if needed to provided necessary total weld section. 
Rivet-welds as shown will also provide additional weld-section if 
desired. Holes punched for rivet-welds should have a diameter not 
less than twice the thickness of plate. If slot-welds are used in- 
stead of rivet-welds, the width of the slot should not be less than 
twice the thickness of the plate. In both cases this is necessary 
to enable the welder to make a clean and homogenous weld with- 
out difficulty as the welding material in the center of the hole or 
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slot has little value if there is lack of penetration on the sides of 
the hole or slot. Both conditions are illustrated in Fig. 10, being 
incorrect, and y the correct condition. 


RULE II, AVOID BUTT-WELDED CONNECTIONS IN 
LOADCARRYING MEMBERS SUBJECTED TO 
BENDING MOMENTS OR SHEAR-STRESSES. 
e.( Provide butt-straps as shown in Fig. 7 or 8 under 
rule 1. Par. a.), and b.), calculations based on pro- 
viding proper cross-section for butt-strap im tension 
relation to portion of member in tension. The por- 
tion of the member subjected to compression stresses 
only is provided with butt-strap calculated on tha 
basis under rule II. Par. c.) and d.). If portions 
of members are alternately subjected to tension and 
compression butt-straps are to be calculated on the 
basis of stress-members. If such members primarily 
take-up bending-stresses, is is practical and con- 
venient in some cases to place the connection mem- 
bers as shown in Fig. 11, which does not reduce the 
cross-section of the butt-strap at the line of connect- 
ion but faciliates an easier reduction of weight of 
the butt-straps, and also provides for extra connection 
in way of joint if desired as suggested by the broken 
lines. Consideration must be given in this case, how- 
ver, to the possible occurence of torsional and lateral 

stresses. 
f.) For connections in shear provide gusset-plate 
or brackets with a total weld cross-section fifty per- 
cent in excess of calculated total required cross-sec- 
tion of rivets in similar connection, 


Paragraph f.) is illustrated in Fig. 12 and 13. 
In welded connections it may be desired to eliminate any open 
abutting edges and faying surfaces such as for example in bridge 
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structures subject to the elements and susceptible to excessive cor- 
rosion, All such openings or cavaties should be sealed with only 
a light weld suff.‘ent to keep out moisture but in no case heavy 
enough to set up contraction stresses or be depended on to take 
any structural loads. 

Wherever possible heavy welds should be avoided and it is well 
to use a small weld cross section with longer weld than a large 
weld cross section with shorter weld. For example if a butt-strap 
is to have a total weld section of 10 square inches along a one 
inch thick plate this weld should preferably be dimensioned 4” 
x %” x 20 linear inches instead 1” x 1” x 10 linear inches the 
actual deposit of welding material being 2.5 and 5 cubic inches 
respectively. This method is in most cases the most economical 
but more important it tends to further eliminate locked up stresses 
as less concentrated heat along the line of welding is accumulated. 

The cross section of a weld as referred to in this article is 
based on the shortest side (x) of a triangular fillet weld as 
shown in Fig. 14, as the determining factor, as a longer side (y) 
gives no additional value to the efficiency of a weld. A weld indi- 
cated by the measurements 4” x 14” shows both sides (x) and 
(y) being equal which is the logical method of dimensioning a 
weld with a few exceptions such as for example where a round 
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rod is welded to a plate as shown in Fig. 15. 


If the dimension 
of the weld in this case is made equal to approximately half the 
diameter of the rod and with equal sides, the weld-surface will be 
almost four times the cross section of the rod and almost forty 
per cent in excess of the weld-surface to the rod. 
proper weld dimensions should be provided for. 


For such cases 


The value per square inch of weld-surface in tension, com- 
pression or shear, is debatable and we shall not enter into this 
phase of the subject here. A _ butt-weld in contrast to a lap-weld, 
is probably difficult to define as applicable to all designs of welded 
joints or connections. The expressions, however, are common and 
generally understood and might be classified as follows: 

A butt-weld is the joining by welding between two members 
both of which are inflexible in the direction parallel to their re- 
spective neutral axis and or where lines of contraction in the weld 
run parallel with the neutral axis in one or both members. 

A lap-weld is the joining by welding of two members, at least 
one of which is flexible in the direction transverse to its neutral 
axis, and or where lines of contraction in the weld are not parallel 
to the neutral axis of any one of the two members. 

When those in the welding industry realize, preach and practice 
the simple doctrines of welding which we have tried to illustrate, 
failures should be extremely rare and the joining of metals by 
welding universally adopted as not only more economical, but 
also as far safer than any other known method. 

If this article has been effective in pointing out the pitfalls en- 
countered in welding, and has pointed the way to a better under- 
standing of the fundamental requirements for a conservative and 
successful growth of welding engineering to those who are skeptical 
without knowing exactly why, and yet sufficiently progressive and 
eager to advance, it will have well served its purpose. 


A FENCE THAT DOES NOT SAG 
By W. D. Flannery* 


A time generally comes when the owner of every plot of im- 
proved ground finds it necessary to put up a fence of some kind 
to separate his property from the land adjacent and prevent en- 
croachment. Last year we decided to put up such a fence to 
enclose a garden where choice flowers were grown. 


Just what kind of fence to erect and how to build it was some- 
thing of a problem. It worked out, however, that we set 4 
inch boiler tubes in concrete, 6 feet out of the ground, and then 
cut notches in the tubes at the and 10 inches from the 
Two-inch pipe was used for the runners, and 
was set in the posts so that the sides were flush with the inner 
face of the The 2-inch pipe was welded to the posts, 
and so around the plot. 


top 
ground level. 


posts. 


Our reason for keeping the fence posts and runners on the 
line was that when we put up the 6 foot anchor wire 
fence it would lie flat against the posts and fence rails. We 
then welded the fence at every foot or so, top and bottom, as 
we went along, and when all the wire was in place, we then 
filled each post with concrete. Today there is no sagging in the 
fence, nor does it flop against the post or rails. To strike it 
with a hammer it has the ring that says, “Well done, I am 
here for a life time.” 


Same 


Now, the best part of this job is it costs less than wood, and 
when painted it looks far better than wood. The 290 feet of 
fence was made up of scrap pipe and boiler tubes. The fence is 
not hard and offensive for others to look at—and last summer’s 
flowers were not taken away. We have here one of many ex- 
amples ot both domestic and industrial construction problems 
solved by the oxy-acetylene process. The International Acetylene 
Association, 30 E. 42nd St., New York City, is making an ex- 
tensive investigation of practical ways to solve such problems 
and its Oxy-Acetylene Committee reports that new develop- 
ments of the welding art are making possible many uses which 
were not considered practicable a couple of years ago. 


*K-G Welding € Cutting Co., Inc., New York City. 
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NEW DESIGN OF WELDED JOINT FOR LOCO- 
MOTIVE FRAMES 


There have been some very interesting developments dur- 
ing the past couple of years in the use of bronze for the 
welding of locomotive frames. This method has been adopted 
by a number of railroads and some of them are at the pres- 
ent time using it to the exclusion of all other methods. 

In a recent paper on the subject of bronze welding loco- 
motive frames, one railroad welding supervisor pointed out 
that his first experiment in heavy bronze welding dated back 
about four years and that since that time he has supervised the 
welding of more than three hundred locomotive frames by 
this process. A summary of the cost figures of some welds 
shows that two welds in a 5 by 6-inch frame cost a total of 
$38.10. A single weld in a 5 by 6-inch frame cost $24.98, in- 
cluding the removal of an old electric weld. A 6 by 7-inch 
frame cost $15.91 to weld and a double weld in a 7 by 8-inch 
frame cost $21.35. 

During recent months one of the railroads ‘has been experi- 
menting with a new type of procedure which, on account of 
the reduced time required for its completion, is expected to 
make still further reduction in the cost of welding and at 
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Side View of Bronze Weld Showing Shape and Method of Applying 
Individual Beveled Plates as Weld Progresses. A Indicates Shape of 
Beveled Plate and in Place. 


the same time give a better appearing and stronger repair. 


The accompanying sketches will serve to show the prin- 
ciple of this new development. In order to make it 
for the operator to control the melted bronze, there is not 


easier 


only a big plate used, but strips of steel plate beveled as shown 
in the illustration are added one at a time across the open- 
ing of the Vee as the weld progresses upward. These strips 
are very carefuly cleaned of all scale and oxide and the sur- 


face is covered with flux before they are applied. It was 
found in making the first welds by this procedure that 
sufficient heat is developed to cause the bronze to alloy 


with this steel strip as well as the ends of the frame. There 
is also sufficient heat developed so that there is bronze union 
between the ends of the strips and the surface of frame 
ends where they overlapped. Consequently, when the weld 
is finished, plates together with the bottom 
form a very important steel reinforcement of the job. This 
procedure appears to have three distinct advantages. In the 
first place, it is easy to get a very neat looking repair which 
wins the confidence of those who are not well enough posted 
on the theory of welding to know how strong the bronze joint 
would be without it. In the second place, it makes it so much 
easier to control the melted bronze that much less time is 
consumed in making the weld. In the third place, if properly 
done it makes a very strong joint. Some frames have already 
been prepared by this method and are reported to be giving 
splendid service. 


these plate 


Air Reduction Sales Company have acquired all of the 
assets of the Ohio Oxygen Company, who have operated an 
oxygen plant at Niles, Ohio. 











Some General Thoughts on Welding 


Influence of Fluxes and of Chemical Composition of the Rod in Protect- 
ing the Weld from Oxidation, to Give Greater Strength and Ductility 


By S. W. 


HE term “fusion welding” is properly applied to any 

process by which two pieces of metal are joined, either 
by melting them together, or by applying additional melted 
metal between their melted surfaces. It is different from 
brazing or soldering in that in the latter cases only the 
added metal is fused. It differs from forge or hammer 
welding in that in these processes the metals joined are not 
fused, but brought only to the temperature that allows 
them to be pressed or hammered together so that a solid 
union may be made. In all cases in which these processes 


The 


difficulty with any of them is to avoid the inclusion of 


are properly carried out, the union is molecular. 


oxides or other dirt between the pieces or in the weld 
metal. 


Fluxes have been used for years with soldering and 
brazing to remove these oxides, or to prevent their forma- 
tion, and their use has accomplished the desired results. 
Also the use of borax or sand by the blacksmith in his 
forge welding is an old practice. 

There is another method that will answer the purpose 
in some cases. It is to put into the materials to be joined 
the elements necessary to do the fluxing. Comparatively 
high phosphorus in pipe skelp is one instance, and the 
use of low carbon steel for forge welding is somewhat 


analogous. 

In fusion welding the need of fluxes is great in some 
cases, as for example with brass or bronze, or cast iron. 
They are not used so much in the case of steel with either 
gas or arc welding, although many coatings and similar 
methods have been devised, especially for arc welding. 

It is probably true that where it is possible to incor- 
porate suitable elements in the rod itself, better welds can 
be made than where the deoxidizing or slag-forming ele- 
Such 
elements as manganese and silicon, that oxidize preferen- 


ments are in the form of a coating or covering. 


tially carbon and iron, not only greatly decrease the 
oxidation of these latter elements, but add strength ot the 
weld when present in proper amounts. Their action is the 
natural result of oxidation, their oxides combining with 
the iron oxide formed to make a thin, rather viscous slag, 
that does not prevent the transfer of heat to the metal, 
but prevents the access of air to it. Not only is the weld 
metal protected, but the fluidity of the slag allows it to 
run ahead of the weld metal onto the base metal, cleaning 
it and allowing of rapid and sound welding. 





“Reprinted from July, 1928, issue of the Transactions of the 
American Society for Steel Treating. 
+Union Carbide and Carbon Research Laboratories. 
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The following analyses show what occurs in gas weld- 


ing : 


Rod Weld 
Per Cent Per Cent 
CN oo ai ee Oo 0.20 0.17 
Oe eee 0.80 0.50 
Silicon 0.55 0.30 


With the usual welding rod, that contains about 0.06 
per cent carbon, 0.15 per cent manganese, and practically 
no silicon, it is evident that the weld must be more or . 
oxidized, and this is found to be true. Also its strength 
must be less than that given by a rod ef proper composi- 
tion. This has likewise been found to be the case. A 
great additional advantage of the better rods is that in all 
cases they make the welding easier, so that after a few 
howfs’ practice, the welds made by the average welder are 
stronger and better in every way, the strength increasing 
from 15 to 25 pr cent, and the general quality of the weld 
being much better. 

The author has selected one rod and one process as an 
illustration, but desires to bring out the point that careful 
metallurgical study is needed with all processes if we 
expect to improve the quality of welding and broaden its 
application. 

fusion welding is a very attractive process, because of 
its cheapness, and the wide variety and ease of its appli- 
cation. It results in a joint that in most cases is unequalled 
for strength, tightness, reliability and safety. In other 
cases the inherent conditions are such that it is impossible 
to expect the best results, and in a few instances the results 
are quite unsatisfactory. But it is no different in this 
respect from other methods of joining, no one of which 
is suitable for all cases, and it has such marked advantages 
where it is applicable, that it is very rapidly replacing 
older methods in many instances, as well as making new 
fields for itself. 

The characteristics of a fusion welded piece depend on 
the process employed, and on the materials used, both 
base metals and welding rod, so it is not possible to state 
them generally. It may be said, however, that weld metal 
naturally cannot equal forged and heat treated alloy steel 
in physical properties. As a corollary of this, fusion 
welding should not be used where such results are re- 
quired. Good weld metal, made by commercial welders, 
have 65,000 pounds per square inch ultimate 
strength, 48,000 pounds per square inch yield point, 25 
per cent elongation in 2 inches, and 40 per cent reduction 
ot area. 


These figures apply to the weld metal itself when it 


may 























is of the proper composition, and are for gas welding. It 
may be well to point out that the yield point of such weld 
metal, and also of some others, is considerably higher than 
that of ordinary steel plate. Therefore, in an ordinary 
welded tensile test piece there is but little elongation across 
the weld. 

Two recent papers, one by A. B. Kinzel, read before 
the A. S. S. T. 
other by W. B. Miller, read at the same time before the 


at the last meeting in Detroit, and the 


\merican Welding Society, show that consistent and ac- 
curate results as to the ductility of weld metal can be 
obtained by a suitable bend test. 

This difference in yield point, however, is of no im- 
portance in practice, because welded structures are not 
stressed beyond the yield point, and the coefficient of elas- 
ticity is the same for both weld and base metals. 

To attain these values in practice, proper procedure 
must be followed, beginning with the design, and includ- 
ing proper selection of materials, correct training of the 
fusion 


welders, inspection and supervision. Successful 


welding is not a haphazard process. Consistently good 
results cannot be obtained in any work by hit and miss 
methods. There is, therefore, every reason for applying 
the same careful study to welding that we naturally apply 
to other processes. 

Fusion welding, like anything else, has its limitations, 


but scientific study is gradually removing them. As an 
illustration, the case of welding copper-tin alloys may be 
cited. One common alloy is 90 per cent copper and 10 
per cent tin. In castings that cool fairly rapidly, such as 
those of moderate size, the delta constituent is present in 
considerable amounts, although copper will dissolve more 
than 10 per cent of tin when the alloy is in equilibrium, 
and then only the alpha solution is present. 

The delta constituent has a lower melting point than 
the alpha constituent, so that when welding a 90 copper 
10 tin bronze containing delta constituent, it boils out on 
the surface before the alpha constituent is melted, and is 
absorbed by the melted metal from the welding rod. 
There are two results: first, a heavy concentration of tin 
next to the weld line, making the metal at that point 
brittle; and second, the formation of cavities in the base 
metal a short distance from the weld line, due to the 
removal of the delta constituent, through which cavities 
the rupture always occurs under test. Apparently it is 
not possible to weld such material successfully. 

But the equilibrium diagram shows that above 930 
degrees Fahr. (500 degrees Cent.) the alpha plus delta 
constituent structure changes to the beta solid solution, 
and that the beta solid solution can contain nearly 30 per 
cent of 


tin at about 980 degrees Fahr. (525 degrees 


Cent.). So if the piece is heated to 980 to 1020 degrees 
Kahr. (525 to 550 degrees Cent.) for a long enough time, 
for the beta to form, the welding can proceed without 
danger from either of the causes mentioned. The rate of 
cooling should be about that of the original casting. 

Even so common a job as welding cast iron, was in the 
early days of welding, thought to be impossible. The 
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welds were porous, dirty, hard, brittle, and unmachinable 
An excess of silicon in the welding rod, and the use of 
suitable fluxes, were mostly responsible for the good 
results now obtainable. 

It appears to the author that the members of the Ameri- 
can Society for Steel Treating are peculiarly qualified 
by their technical knowledge to look at welding problems 
with clear vision, especially where steel is involved, and | 
would urge on you to apply this knowledge to the study 
of how you may use fusion welding to advantage. 

There are many sources of information on which to 

draw, and good commercial organizations that sell welding 
apparatus and supplies are also selling welding—good 
welding—to their customers through their service depart- 
ments. 
[ think the best answer I can make is that I cannot make 
out a list of applications, but that each of you should 
study his own problems in the light of available infor- 
mation as to the characteristics of weld metals, but not 
forgetting that things that were formerly thought impos- 
sible are now being done as a matter of course, and that 
careful thought and research will show that the possibili- 
ties are very numerous and that the successful applications 
will be many. 


You naturally ask, “Where can I use fusion welding ?” 


Cost oF WELDING 

Of course, cost is always an important consideration. 
But cost figures should come from the accounting depart- 
ment and not from the shop, if accuracy is desired, as 
there are elements in the total cost that the shop cannot 
know of. Different companies have different methods of 
accounting, but they all give results that are suitable for 
comparisons. The cost of welding is not the only consid- 
eration, as welding may reduce other costs enough to pay 
the welding expense. All these matters, upon which real 
cost depends, are proper subjects for careful considera- 
tion of the management, before any decision is made. Low 
cost is often deceptive, as a cheap process may not give 
good results, while a higher welding cost may be fully 
justified by the superior product obtained. 

[ speak of all this because welding cost figures are often 
given with little regard to the facts. For instance, I once 
received a letter from a manufacturer of a welding ma- 
chine, in which it was stated that his machine could be 
operated for ten cents per hour, which evidently would 
not cover the cost of the current. Such statements will not 
bear analysis, and should not be accepted at their face 
value. 


ARMCO IRON NOW OBTAINABLE IN PLATE 
FORM 

For many years Armco pure ingot iron has been obtainable in 

sheet form, but only during the past year has it been available 

in plate form of all commercial sizes and thickness. For those 

who desire data regarding the physical properties and weldability 

of this product, the American Rolling Mill Co. have issued a 


booklet titled “Pure Iron Plates for Long Service.” Considerable 


space is devoted to an explanation of the welding qualities of 
Armco iron, with both the oxy-acetylene and electric arc processes. 
This booklet can be secured from branches of the company or 
from the main office at Middletown, Ohio. 












Oxy-Electric Underwater Cutting 


Sheet Steel Piling Readily 


Removed Fifty Feet Below 


Surface by Combination of Electric Are and Oxygen Jet 


By L. F. 


In the construction of the new Hudson River Bridge, 
from Fort Lee, N. J. to New York City, and of the new 
Albany Ave. Bridge at Atlantic City, N. J., underwater 


cutting operations played an important part 
In the construction of the stone piers for the Albany Ave. 


steel had been used for cofferdams, and 


within these cofferdams the piers had been built in the dry. 


Bridge, sheeting 
To make the steel pile dams water tight, wooden splines had 
been driven into the interlocks of the piles. 

Upon the the 
wall was to remain in place to serve as a protection against 


completion of piers the steel pile cofferdam 


However, the projection 
the 
stone piers was unsightly, and to eliminate this the contract 


underscouring by the river current. 


of this steel wall above the water level and in front of 


required the cutting off of approximately 900 steel sheet piles 
below low water level. 














Steel Sheet Pile With Cut Which Was Made Under Water. 


Divers with oxy-electric torches, furnished by Under- 
Water Metal Cutting Corp., New York, began on October 
17, 1927, the work of cutting the steel sheet walls under 


water. The divers worked from a staging placed and moved 
along the face of the wall as the work progressed. 

The oxy-electric torch used combines the heat of the elec- 
arc By 
means of a specially constructed electrode the jet of oxygen 
The heat 


tric together with oxygen under high pressure. 


is directed onto the metal where the arc is acting. 


of the arc even under water will melt the metal and the 
oxygen acting on this molten metal tends both to oxidize 
and to blow it out of the cut. 

To furnish the necessary electric current for cutting, a 


small motor-generator was set up at the shore line and leads 


run out to the bridge piers. The oxygen was obtained from 


tanks the same as for oxy-acetylene cutting above water. 


During the progress of the work, an attempt was made 


to determine the actual cutting time, as it differed consider- 


ably from the diving time. To get the actual cutting time, 


a recording meter was placed in the circuit used by one of 


the divers. From the resulting graph obtained, which 1s 


*Under-Water Metal Cutting Corp. 
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Hagglund* 


here reproduced it was easy to differentiate between diving 
and cutting time, which permitted closer and more 
work than 


accurate 


calculations upon this type of had ever before 


been obtained. 
In approximately four weeks the work was completed by 
divers. 


two The number of piles cut per day, per diver, 


Was approximately fifteen, and on each of these piles, the 
' 














Showing Hudson River Bridge Piers, Fort Lee, N. J., with Steel Sheet 
j s 


Piling Cofferdam in Process of Construction. 


cut had to be made through a wood-filled interlock ap- 


proximately four inches thick. 
a similar job was completed on 
Hudson River Bridge from Fort 


During May of this year 


the New Jersey pier of the 








Removing Steel Sheet Piling From Completed Bridge Piers by Cutting 
Piles at Depth of 50 Feet Under Water. In Upper Left Are Shown 
Divers Working From Floating Derrick. 


Lee, N. J., to New York City. In this case, however, the 
had driven into hard bottom and 
the pier foundations considerable dif- 


steel sheet piling been 


upon completion of 
ficulty was experienced in pulling the piles owing to distor- 
tion of the original shape. 

To facilitate the removal of the sheeting the oxy-electric 
a depth of 50 feet to cut the piling on a 
bottom. Two divers were employed to 
do the work and the best day’s work resulted in 40 piles 
cut. In this instance the interlock of the piling was free 
and clear but a strong river current tended to handicap the 


used at 
the 


torch was 


line with river 


divers and very muddy water obscured the work. 
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Following is a 


description of: the under-water cutting 

method: 
One lead from the generator is connected to the plate 
to be cut. The other lead through the necessary circuit- 


breakers and resistance terminates in a manifold at the upper 
end of The from the tank 
terminates in Both the 
conducted to the 
torch through this hose, which contains a copper wire con- 


the cutting hose. oxygen hose 
this 


then are 


gauge valve also manifold. 


oxygen and the electric current 


ductor. This wire terminates in a brass coupling into which 


the electrode holder fits. 


A carbon electrode 12 inches long, and containing several 


small holes drilled lengthwise through it, is clamped in the 


brass electrode holder, the holes making an air-tight con- 





Ammeter Placed in Circuit Records Actual Cutting Time. 


nection with the holder at one end and sealed at the other. 
This electrode holder is then screwed into the hose coupling 
and the torch is ready for use. 

The diver descends with the torch and when in position 
and prepared to burn, attendant. The current 
and the oxygen are turned on, the diver strikes an arc upon 
the metal, and immediately the oxygen jets are opened and 
the blast of oxygen is directed through the electrode toward 
that spot on the metal where the arc is playing. 


signals his 


No protection of the arc from the surrounding water is 
necessary as the intense heat of the arc immediately trans- 
forms the adjacent water into steam and the arc continues 
to function enveloped in a constantly 
blanket of 


forming bubble or 
The oxygen under pressure directed on 
the metal heated by this arc both oxidizes and blows the 
molten metal out of the cut. 


steam. 


The electrodes cooled by the surrounding water last ap- 
proximately half an hour and are easily replaced. 

The torch can be used by the average diver without any 
danger to himself, and with fairly good results, provided he 
is properly instructed, but, of course, the best work is per- 
formed by experienced operators. 


EYE PROTECTION KEEPS PACE WITH 


WELDING ADVANCEMENT 
By T. A. Walsh* 


HE welding engineer is continually developing the art 
of welding, making available for the use of industry a wider 
range of welding processes and uses, but with this electric 





August, 192s 


welding development, utilizing higher temperatures, there 
created a serious eye hazard situation. The eyes of the welde: 
must be protected against fhese harmful rays, and this is a 
problem whose solution is in the hands of the manufacture: 
of welding eye and face protection. : 

It seems only yesterday that we marveled at the adaptability 
of the carbon arc for industrial use in welding operations 
This same process of only yesterday, through the assistanc 
of the technical research laboratory has developed to a point 
where in many industrial operations it is the chief producing 
factor. 

Through the same avenue of scientific research the welding 
engineer has brought to the stage of practical use the welded 
building, bridge, and machine from base to assembled unit 
In producing these results through the rapid evolution of this 
new industrial temperatures of 
created by the use of the electric arc have been the tools of 
man. 


process, varying intensities 


It is therefore of concern to see that sufficient consideration 
is given to adequate protection of the eyes of persons engaged 
in welding operations. Radiations from intensely heated solids 
or vapors may be divided as follows: 

1. Invisible infra red rays. 

2. Visible light rays. 

3. Invisible ultra violet rays. 

There is no clear line of demarcation between these divi- 
sions as they blend gradually, one into the other, like th 
colors of the visible spectrum but the radiations of the thre¢ 
subdivisions produce very definite effects upon our senses. 
For example, the infra red rays produce the sensation of heat 
when they fall on the unprotected skin. It is from them that 
the welder has the sensation of “hot sand in the eyes” or his 
eyelids take on the hue of raw beef, and where the exposure 
is severe enough, he is frequntly incapacitated through tem 
porary blindness. Anyone or all of these conditions are ade 
quately taken care of through the use of an efficient screen or 
welding glass. 

A glass to afford this protection cannot be just a colored 
glass or red, blue, green, the combination which in the past 
was frequently used, or of a single glass of a light or dark 
shade. Density or depth of shade in a welding glass merely 
reduces the high visible light affording the operator a greater 
opportunity to observe the details of his work and is con- 
trolled largely by the individual sensitiveness of the eye. 

It is through the reduction of this high visible light that 
the field of visible light transmission should be considered, for 
unless this field lies within the bands of the yellow green area 
of the spectrum, you do not provide the highest luminous 
efficiency for the welders and put upon them unnecessary eye 
strain. These factors combined with the physical aspects of 
the glass through freedom from waves, pits, and stria, are 
what might be termed the visual aspects of a good welding 
glass. 

Combined with these factors are the unseen but all impor- 
tant points of high absorption efficiency particularly in the 
infra red ray. This is entirely controlled by the chemical 
composition of the glass itself and is determined through the 
use of laboratory instruments. Investigation on the part of 
the National Bureau of Standards recently indicated that 
thrugh a welding glass of a good filtering medium the infra 
red ray could be entirely eliminated. 


Glass is now available which does not permit injury caus- 
ing rays to reach the eyes of welders in both gas welding and 
electric welding from the carbon arc, to the atomic process, 
and the hazard of high temperature welding to the workman’s 


eyes has thereby been eliminated—(Reprinted from Safety En 
gineering.) 





‘Safety Engineer, American Optical Co. 











Welding 


in 


the West 


Industries in the Far Western States Have Created a Demand for Meth- 
ods and Equipment Which Are Being Utilized Throughout the World 


By Miles C. Smith* 


one mentions, 


HEN “Far-Western Industry,” many who 
have never been afforded the opportunity of seeing for them- 
selves, can scarcely realize its existence. Yet as far as welding is 
concerned, the entire world owes much to the far West 
present day practices. 


for its 
In the future this promises to be even more 
noticeable, for developments are now in progress in the far West 
which cannot but 
in many industries. 


revolutionize the 


manufacturing procedure 


This sectional development is due largely to the classes of indus- 
try which are most prevalent in the states west of the Rocky 
Mountains. The mines, smelters and large hydro-electric develop- 
ments with their high tension power lines, have been very fertile 
fields for the development in welding practice; but it is doubtful 
if even they would have been responsible for so marked a growth 
in welding procedure had it not been for petroleum drilling and 
allied industries. The petroleum industry requires and _ utilizes 
principles and practices quite unlike any other branch of industrial 
activity in the world today. ‘ 


As oil was brought to the surface in quantities far greater than 
the capacities of any means of immediate consumption, it was 
necessary to provide storage, and huge tanks, at first fabricated 
by riveting but now welded, were erected. Then pipe lines to 
carry off both the oil itself and the natural gas flow of the oil 
wells were installed, and some of these pipe lines were more than 
a hundred miles in length, connecting the oil fields with either a 
distribution plant or a seaport. It is quite true that these far 
western pipe lines were not the first pipe lines to be installed in 
the United States but these pipe lines and these storage tanks 
were the first ones of a similar nature to be welded and it was on 
this work that pipe line and large storage tank welding practice 
was developed. From this experience and as a result of it, all- 
welded (both longitudinal and joint seams) pipe lines are being 
installed in the far West, which a few ago would be 
considered entirely impractical. One pipe line, for example, will 
be approximately 96 miles in length and part of its diameter will 
be 60” and then graduate down to 36”, all made of sheet steel 
up to 4%” wall thickness and with longitudinal seams arc welded 
on an automatic machine while the field seams are gas welded. 
This particular pipe line is for the conducting of water rather 
than oil or gas and must withstand a relatively high pressure per 
square inch. 


years 


Two factors in particular have influenced welding development 
along the Pacific Coast, but both of them might be classed as 
necessity. Out there operations are far away from the source 
of supply of materials and welding made it possible to buy stock 
lengths and stock sizes which could be cut to size and welded 
together on the ground. The other factor which aided in the 
adoption of welding is the necessity for speed in fabrication. 
Particularly in the petroleum industry speed in erection and instal- 
lation is the all-important factor because a day or even an hour’s 
delay may result in a loss of thousands of dollars. In mainte- 
nance speed is even more essential and for this reason fabrication 
by welding readily paves the way for repairs with the torch or 
electric arc. 


So out in the oil fields, many of them far away from any other 
center of industrial activity, welders tried this and tried that 


*|Vestern Representative of The Welding Engineer. 
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from sheer necessity and found and developed the practices which 
have later become accepted as the proper ones to be adopted. 
The welding torch became the all-important device for both instal- 
lation and maintenance. They pioneered and later the other 
industries copied and eventually practiced. 


Of much greater importance even than the practicability of pipe 
line welding was a still more startling development which grew 
out of the oil field maintenance work and now threatens to revo- 
lutionize mechanical and machine fabriction. 
to originate out 


It is the opportunity 
under many different conditions, the 
practice of overlaying a steel surface subject to abrasive wear, 
by the application of an abrasive resisting alloy with the gas torch 
or the electric arc. For this particular operation, the oil field 
tools present an ideal subject and the service to which oil field 
tools are subjected in the rotary method of drilling gives every 
opportunity for demonstration. 


and try 


\ few years ago oil well drilling tools which became worn in 
to their former dimensions. Then the 
practice of welding on metal to replace that which had been worn 
away, was tried and found satisfactory. 


service were reforged 
This method was less 
expensive and required less time to perform than the reforging 
but it in no way resisted the wearing away of the metal so repairs 
were necessary just as frequently. 

There is much discussion about just who was the first to sug- 
gest that if metal of harder and more abrasive resisting 
qualities be welded on, instead of the ordinary steel rod. then 
used, the results would be more satisfactory. A great part of 
the pioneering was done by The Stoody Brothers who maintained 
a iob welding shop at Whittier, California, and specialized in the 
repairs of oil field tools and equipment. They had followed a 
similar practice to a small extent in the repairs of farm imple- 
ments before oil was discovered in their vicinity and readily real- 
At that time Stellite had been developed 
and every effort was being made to perfect its use in oil field 
practice. The Stoody Brothers made rapid progress with their 
experiments and eventually developed a welding rod which they 
felt best met the requirements of the oil field industry. Ship- 
ments of it are now being made to oil fields in every part of the 
world. 


a 


ized the possibilities. 


From this struggling effort an industry has sprung which threat- 
ens to make many changes in machine design and construction. 
Aside from The Haynes Stellite Company, who market to the oil 
fields, and The Stoody Company, an outgrowth of The Stoody 
Brothers, there are in Southern California alone three thriving 
manufacturers of hard-surfacing material and many more are 
experimenting. Now the manufacturers of oil drilling equip- 
ment do not wait for worn parts to be replaced with abrasion 
resisting material but instead they weld on the hard surface 
where required before the tools: ever go into service. And all 
this has happened in the space of just a few, as a matter of fact 
less than five, years. 

Naturally this success of hard facing with abrasive resisting 
metal which may be applied by welding is being broadcast in all 
directions and inquiries are coming to all manufacturers of such 
material asking tor suggestions relative to this and that service 
where steel parts are subjected to excessive wear. At the present 
time, aside from the petroleum industry, little actual practical 
data may be gathered but the trend is toward the adoption of this 
practice and little by little the resistance against its adoption is 
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being worn down. The one fact alone that this method has made 
possible the drilling of oil wells of from 5,000 to 8,000 feet in 
depth in less time than it formerly required to drill half that 


And 


mineral in 


depth is a proven demonstration which cannot be overloked. 
rock 


should withstand a similar abrasion 


where steel will withstand the abrasion of and 


the earth’s crust it certainly 
other 


under circumstances. 


In the matter of again the far West is pioneering 
The outfit 


the electric-arc is being utilized 


equipment, 


to meet its own requirements oxy-acetylene lends 


itself to portability but out there 
extensively and through the character of the industries and work 
at hand the outfit must go to the work rather than the work go 
to the 


outfit. This condition has stimulated the development of 


portable electric outfits which are easily transported and sufh- 
ciently large in capacity to be utilized when they are on the job. 
lor the most part the work is heavy and fast. Equipment which 
has been pronounced fully adequate elsewhere, fails to meet the 
requirements and so, as in the instance of the hard facing metal, 


experiments are going on locally to develop equipment which will 


fulfill them. 

So sheer necessity and the location of mineral deposits have 
been responsible for a field of development in welding which 
never existed before and perhaps never will exist again. Mass 


production requires automatic machinery but where instead ot 
mass production the welder is confronted with thickness of mate- 
rials and diversity of operations combined with a call for speed, 
technique and skill as well as inventive genius, welding operators 
have come into their own and are setting a pace for the rest of 


the world to follow. 


PROJECTION WELDING IS A COMING ART 
By G. N. Sieger* 


Although it is conceded that in a great many plants where 
spot welding machines are used there is not much necessity 
the 


possibilities of 


never the 
are 
work done in shops where 


for worrying about the quality of weld, it is 
that the 


the quality of 


less regrettable spot welding 


otten judged by 


there is no attempt to do anything more than stick the metal 


together Excellent work can be done and is done on al! 
ot these standard commercial type spot welders. Indica- 
tions are, however, that a great many operations now per- 


formed on spot welding machines will in the future be done 


by the projection welding method. There have been so many 


improvements in the technique of projection welding and 


this work dur- 


is altogether unreasonab!e to 


in the design of machines and electrodes for 


ing the that it 


judge projection welding by the 


past lew vears, 


work which was done several 
years ago, when it was still in the experimental stage. Pro- 


jection welding is the ideal process in a great 


because it makes it possible to concentrate the welding heat, 
right at the 


many cases 


metal to 
the stock should happen 


start, directly between the surfaces of 


Without 
at the surfaces of the joint and rather dirty on 
which 


be joined. 
to be 
the 


projection, if 
clean 


surfaces contact with the electrode, the heat is 


more apt to start from the have to 


either the 


good 


outside and work in, 


resulting in a waste of power and use of too 


The 


solution of 


much heat or not heat to get a joint. 


like the 


enough 


projection method looks only logical 


these difficulties. It is being adaped by a great many metal 
working factories who have given it a through investigation 
and wherever careful attention has 
been given to the design of the equipment and the technique 


of operation the result 


during the last few years, 


and 
The process has much promise of further de- 
velopment and the welding industry may look forward to some 


has been uniformly successful 


satisfactory. 


interesting improvements in this process in coming years. 


*lice President, Elkon Works, Inc., Weehawken, N. J. 
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SILVER SOLDERING EFFECTIVE METHOD 
OF JOINING SMALL PARTS 

Where parts of joined 

and where greater strength is required in the union than is pos 


small either steel or bronze are to be 
sible with ordinary solder, silver solder forms a joint that pos 
sesses considerable strength even at high temperatures. For this 
reason it is used extensively in the manufacture of welding and 
cutting torches. Another important characteristic of silver solder 
is its remarkable penetration, finding its way into the tightest 
mechanical joints, and giving a perfectly fused union. 

Silver solder is a hard solder which consists of silver, copper, 
zine or brass, the exact composition depending upon the nature of 


the work. The Silversmith’s Handbook gives the following table: 


Parts Partsof Parts Parts 
of Spring of of 
Remarks on use Silver Brass Copper Zin 
Jewelers Hardest 4 1 
Hard 16 jaa: 3.5 0.5 
Easy _ ae Ms 1.5 1.5 
Common Hard Bb, SERRE 12.5 6 1.5 
Common Easy ee | 6.5 2 
| ET 10 5 1 
For Steel ssid Leneseensa ere 2-3 1 
Brass, gun metal, bronze a 1 1 
Brass, gun metal, bronze.............. 1 8 8 
German silver, gun metal, bronze... 3 2 i 
German silver, gun metal, bronze.. 5 6 ) 
Brass, small articles...... : 2 5 3 
Jewelers’ instrument makers, very 
tough and fluid............. 11 Kae. 13 


The usual welding procedure cannot be followed in using this 
method as it is very easy to apply too much heat, thus burning 
the solder and leaving a porous deposit of little strength, at the 
same time injuring other properties. 

The proper method is to clean thoroughly the parts to be joined 
with red, 


emery cloth or grinding, and heat to a bright cherry 


but not to sweat. Use the brush of the flame, never the cone, 
so as to bring the metal gradually to an even heat all the way 
parts poor 


The metal must be at, but very little above, 


through. If the are heated only on the surface, 
fusion will result. 
the melting point of the solder, and then, after applying an ample 
and the 


quantity of soldering flux or borax to both the silver 


parts, place the solder in contact with the metal, using only the 
brush of the flame to apply slightly more heat if small spots re- 
main where the solder does not flow freely, and allowing to cool 
as soon as proper penetration is assured. If parts are clean, 
this is no more difficult an operation than using soft solder. 

The silver solder hardens very quickly and it is this property 
of retaining its full strength to within a comparatively few de- 
grees of its melting point that adds considerably to its usefulness 
in many special applications. 

In silver soldering a band saw or other flat object, a different 
method must be used. The ends of the saw must be bevelled so as 
to make a lap joint, the bevel being as long as the width of the 
saw or slightly longer. They must be supported by suitable means 
to keep them in line while soldering, allowing a space between 
the supports where the heat is applied. When the saw ends are 
properly placed, in position, a piece of solder foil, the size of the 
joint, is placed between the bevelled pieces and borax is applied. 
A clamp made of a piece of band iron formed into a ring, is 
sprung apart and slipped on the joint to hold the pieces together, 
and held firmly until cold. 


The actual operation of soldering 


should be done in a few minutes. The oxy-acetylene flame is 
too hot unless a small size tip is used and is held some dis- 
tance 


away. Overheating can thus be avoided and successful 


results obtained. 











Welding Industrial Buildings 


Some Experience Gained in Constructing the Arc-Welded Steel Factory 
Building of the West Philadelphia Works of the General Electric Co. 


By Frank P. 


N THE the building 
recently completed at the General Electric Company’s West 


construction of arc-welded factory 
Philadelphia Works several interesting problems were encoun- 


tered and solved. Among them may be mentioned: 


Building Codes 


Securing a building permit from the Philadelphia Bureau of 
Building legislative 
May 5, 1899, prescribed a building code applicable to cities of 
the first class which thus far affects Philadelphia only. This 
code has been supplemented from time to time by legislative 


Inspection. In Pennsylvania a act of 


acts, by municipal ordinances and by regulations issued by the 
Philadelphia. Bureau of Building Inspection. In the 
instance, the Bureau adopted a brief but sufficient regulation 
under which this welded structure was designed-and built. 
In this 
essential differences 


present 


1 


connection, it may be interesting to point out the 


very building codes so far as permit- 


ting new materials or new types of construction are concerned. 


4 X= WA 
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Fig. 1—Cross Sections of Triangular Fillets Showing Minimum Shear- 
ing Sections, X. 


certain definite 


no authorization, 


specify types, 


either 


‘In some cities codes not only 
thus excluding all others, but contain 
by implication or by specific mention, of a power vested in the 
administrative bureau to permit new types and new materials 
even after investigations of the bureau show these to be proper 
and safe. This kind of a code, especially when municipal ordi- 
acts, is very difficult to change, 
exercises a hardship on manufacturers and builders of new 
tax prohibiting the 


nances are based on legislative 


payers by 


materials and often penalizes 


























STWFENER PLATE 


Illustrating 
of Unsymmetrical 


to a Top Chord of a Truss. 


Fig. 2—Connecting an Angle 
Unsymmetrical Distribution of Fillets 
Section of the Angle. 


on Account 


use of newer, better and more economical types of construc- 
tion. Law is a reflection of public It is not the 
cause. Such being the case, when a legislative act imposes a 
code on a city or when the municipality adopts a code without 


opinion. 


provision of flexibility, the effect as new modes of construction 
appear, is either to exclude them or to compel the adminis- 
trative bureau to violate the ordinance by granting permits. 
Other cities include in their codes a section which authorizes 
the administrators to grant permits for néw types after proper 


Black Gap, Pa. 


*Consulting Engineer, 


McKibben* 


and satisfactory investigation thereof. This opens the way 
to certain abuses perhaps but on the whole works well. For 
example, reinforced concrete buildings were constructed under 
permits several years before the Pennsylvania legislative act 
was changed to recognize this type of building which is now 
one of the standard forms. When public opinion was suffi- 
ciently crystallized to demand a change in the law the act was 
amended accordingly. 

The following section is quoted from a building code to illus- 
trate a flexibility surrounded with sufficient safeguards: 

“Whenever it is desired to use new materials or materials 
not specified in this Code, application therefor shall be made 
to the Board of Building Commissioners in writing, stating in 
detail the materials and the manner of construction in which 
to be The person or persons seeking to use 
new materials shall give to the said Board upon its re- 
therefor, such information and tests in connection with 
the nature and use of such proposed new materials, as the said 
3oard may require.” 


they are so used. 
such 


quest 


Fillet Welds 


In designing a welded structure the type and strength of the 
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Interior of northerly aisle of West Philadelphia building during con- 
struction. Welded roof trusses near top of picture, 


considered. Here we have a choice of 
butt welded joints in which tension or compression is the pre- 
dominating stress, or lap welded joints; (a) wherein the fillet 
weld is deposited along the sides of one of the connecting 
pieces thus subjecting the fillets to longitudinal shear parallel 
to the parallel to the axis of the member; 
or (b) wherein the deposited fillet is laid across the end, trans- 
versely to axis of the piece and at right angles to the stress, 
fillet to a shear different in manner from 
(c) wherein the is made by 
and end welding of (a) and (b). 


welded joint must be 


line of stress, 1.e., 


thus subjecting the 
that 
combining the 


In the West 


wherever possible, 


under (a); or connection 
side 
Philadelphia building, butt welds were avoide:l 


and most of the members were connected 


by fillet welds, described under (a) above. In this case the 
safe unit longitudinal shear allowed on the fillet was 11300 
pounds per sq. in. of minimum section X, Fig. 1. And since 


and altitude of the section of the fillet are generally 
Thus for a 
266” 


the base 
equal the minimum section X equals .71A, Fig. 1. 
% fillet, i.e., and 3%” altitude, X = .71 (.375) = 


a” base ’ 
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TABLE I 
Safe Allowable Shearing Strength for Triangular Fillets at 
11,300 pounds per square inch. 
Safe Strength 


A* B* X* per Linear Inch 
In. In. In. of Fillet. Lbs. 
} 0.355 4,000 

Ve v% 0.266 3,000 

\, M% 0.177 2,000 


*See Fig. 1. 
and the safe unit shear per linear inch of fillet is .266 times 
11300 = 3000 lbs., Fig. I and Table I. 

Table I shows safe allowable unit stresses for static loads. 
For structures subjected to impact, as for example crane run- 
ways, the live load must 


stresses be reduced 


Table 


to equiva- 
lent static stresses I are applicable. 
With a table of unit hand the 
required number of linear inches of fillet to carry a given 


before values in 


permissible stresses at 
stress from one member to another is readily obtained by 


dividing the stress by the unit value of the fillet per linear 


inch. In actually laying out this on the drawing the number 


of linear inches of fillet must be arranged symmetrically about 
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COMPRESSION TENSION 


Summary of compression and tension tests to determine longitudinal 
shearing strength of 4%, » and % inch triangular fillets. 


the axis for members having symmetrical cross sections. Thus, 
if a stress of 40000 lbs. is to be transmitted by a %” fillet at 
4000 per linear inch, 10 linear inches are required, or 5 linear 
inches on each side of the axis of stress. But if the member 
being connected have an unsymmetrical section like an angle 
the 10 linear inches should be arranged unsymmetrically with 
the longer part of the fillet along the back of the angle, Fig. 2. 


Pb 
Thus, Fig. 2, the length Y of fillet = 
(a+b)f 
Pa 
and X = ————_—— P = tension in one angle. 
(a+ b)f 


f = safe unit strength of fillet per linear 
inch. 
For a 6” x 4” x ye” angle having tension of 40000 Ibs., 4” fillet 
40000 (4.04) 40000 (1.96) 





Y= = 6.7”; and %” fillet X —= ——— = 
6 (4000) 6 (4000) 
40000 
3.3”; and of course X + Y =—10”", or 
4000 


Now at first thought the arrangement at B, Fig. 2, would be 
adopted, but is not arrangement A better ? 

The values herein used have a factor of safety of four for 
welds properly made. 

The use of butt joints is preferably confined to secondary mem- 
bers. 

Competency of Welders 

The third interesting problem is a competency test for weld- 

ers. Before a welder should be allowed to work an important 
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structure he should be tested to ascertain his ability to weld 
butt joints; lap welds with fillets; welds on flat, vertical and 
“overhead” surfaces, if any of the latter be used in the con- 
struction; his ability to select the proper current and diameter 
of electrode for a given thickness of metal, to hold a steady 
short arc, to secure penetration not only in each edge of the 
two plates being welded with a fillet weld but also at their line 
of contact, to deposit fillets free from gas both along the sur- 
face of the fillet and in the crater, to avoid rounded edges on 
fillets which indicate lack of penetration. The welder’s compe- 
tency is best determined by tension tests and by wedging apart 
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Portions of proposed riveted roof truss and adopted welded truss with 
sections of upper and lower chords, West Philadelphia building. 


sample lap welded plates, but in fairness to the welder the 
minimum length of fillet should be at least 5”. 


Steel to Be Clean 


So far as shopwork is concerned, we must first remember 
that the best welds are secured on clean steel. Rust, dirt and 
paint should be removed from steel to be welded. And it is 
probable that this requirement will result in better protection of 
steel before being used because the fabricating shop will find it 
pays to protect the steel against undue rust rather than to clean 
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Typical cross section of West Philadelphia welded building. 


it after rusting. Experience shows that steel must be free from 
paint both in the shop and at the site of erection, but that 
steel coated with linseed oil is as easily welded as clean steel. 
This means that we must weld clean steel in the shop, give it 
a coat of oil before shipment, erect it, then finally paint it, 
after—not before—the field welding is accomplished. 


Assembling Steel in Shop 


It should be remembered that on account of the higher cost 
of field welds as compared with shop welds, designs should 
be arranged to use as few field welds as possible. 

Again, the cost of shop work can be very much reduced by 
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the use of jigs wherever possible; and by the use of automatic 
welding machines. In columns, plate girders, and in long- 
itudinal seams of tanks, automatic welding machines with two 
welding heads side by side for girders and in tandem for pine 
work, are useful and necessary for economical production. 
But for ordinary truss work, for light roofs, or for small 
details on columns, hand welding thus far is found to be most 
practicable. 

In shop assembling, bolts are seldom necessary. Clamps are 
cheaper and quicker, and if designs can be arranged to avoid 
punching or other shop work on steel, so that beams, chan- 

















Wall crane bracket being welded to main columns. 


nels, etc., can be sent directly from the mill to the erection 
site, a considerable saving in costs will result. 


Field Welding 


In field erection, just sufficient bolts are necessary to line 
up the steel and to hold the parts together until welded. To 
attempt to erect a building of any size without bolts is a waste 
of money, and if bolts of proper “grips” 
left in place. 


be used they can be 
For field welding, single operator motor gen- 
small 
trucks to permit the sets to be moved and kept fairly close to 
the welder. 


erator sets are convenient, especially if mounted on 


Current Values 


Care must be taken to vary the current, depending on the 
diameter of the electrodes and on the thickness of parts being 
welded. 


” 


For example, a current of 175 amperes with a 7 
electrode will give good results for plates %” 
may burn through plates of only 7” thick. 


in thickness, but 


West Philadelphia Welded Building 


The West Philadelphia welded building of the Genera! 
Electric Company, containing nearly 989 tons of steel, consists 
of a headhouse 171 ft. long, 78 feet wide with a vertical clear- 
ance of 43 feet; of two aisles at right angles to the headhouse, 
one 59 feet wide by 474 feet long, the other 79 feet wide and 
474 feet long. These aisles and the headhouse comprise a 
building approximately 138 feet wide by 552 feet long covering 
a ground area of about 80,150 sq. ft. 

As this structure will be used for arc welding steel tanks it 
is appropriate that it be arc-welded throughout. 

Ten-ton bridge cranes operate on 73 feet 5%-inch and 59 
foot spans in the headhouse and one main aisle respectively. 
And one 5-ton bridge crane serves one end of one aisle on a2 
span of 46 feet 2 inches. 
several 2-ton wall cranes. 

The steel was fabricated at the welding shop of the Amer- 
ican Bridge Company at Trenton, N. J. 

For the American Bridge Company, J. H. Edwards, Chief 
Engineer, had charge of this structure. For the General 
Electric Company the writer was consulting engineer, co- 


In addition provision is, made for 
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operating with William Dalton of the company’s plant engi- 
neering department. Harris & Richards, Philadelphia, were 
the architects and the U. G. I. Contracting Company, Phil- 
adelphia, was general contractor. 


ALFRED DE FOREST, RESEARCH ENGINEER, 
WINS DUDLEY HONOR PRIZE 

Alfred V. de Forest, research engineer for the American Chain 
Company, was recently honored by the National Society for Test- 
ing Materials which organization awarded him the Dudley Na- 
tional Medal in recognition of his achievement in perfecting the 
non-destructive test for materials. With the device Mr. de Forest 
has developed it is now practical for any young woman to sit 
in front of a machine and by means of a graph on which appears 
a hysteresis loop determine instantly whether or not the material 
passing in front of her has the slightest defect. 

Magnetic analysis is a subject on which dozens of eminent re- 








Alfred V. deForest 


search engineers have been working for years. Now the problem 
is solved through Mr. de Forest's sensitive electric galvanometer 
which will detect a flaw no bigger than a pin-head in the center 
of a large steel wheel, and all without cutting or marring the 
surface of the metal. 

In operation, the galvanometer is comparable to the x-ray which 
penetrates the tissues of the human body without harming them. 
With the newly developed instrument a plate or piece of steel 
five or six inches thick may be explored almost as though it were 
made of glass. 

This invention will have a far-reaching effect on the quality 
of all materials used in industrial machinery. As an instance, 
just one of the important uses to which it may be applied is the 
inspection of steam turbine wheels. Such wheels with their buckets 
speeds upwards to 3,600 revolutions per 
minute, and should a flaw deep in the center of the steel of which 
they are 


frequently cperate at 


made cause a section to fail, the resulting destruction 


would be terriffic. Countless others, and equally important, 
applications await its production. 

Mr. de Forest graduated from Massachusetts Institute of Tech- 
nology in naval architecture in 1912. He was with the New Lon- 
don Ship and Engine Company for one year, after which he be- 
ceme instructor in civil engineering at Princeton. He later 
studied metallography at Columbia, then spent two years in the 
research department of the Remington Arms Union Metallic Car- 
tridge Company. Since 1918 he has been chief research engineer 
for the American Chain Company, his activities extending to the 
products of all the American Chain associate companies, such as 
the American Cable Company, Page Steel & Wire Company, 
Manley Equipment Company, Reading Steel Casting Company, 
Dominion Chain Company, and others. 





Dr. W. H. Hatfield, director of the Brown-Firth Research 
Laboratories, Sheffield, England, will deliver the Campbell 
Memorial Lecture during the annual convention of the Amer- 
ican Society for Steel Treating in the Week of Oct. 8 at 
Philadelphia. His subject will be “The Application of Sci- 
ence to the Steel Industry.” 
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WELDING PROVIDES ALL-AROUND IM- 
PROVEMENT IN PRESS BRAKE 
CONSTRUCTION 
One necessary piece of equipment in every plant using sheet 
metal is the press brake, used for forming the sheets or for multi- 
ple punching. Until the last four or five years all brakes were 


constructed of massive castings of iron or steel, until The Cin- 


cinnati Shaper Co. began to build their brakes of welded steel 
plates 
Being subjected to such heavy duty, and frequently to overloads, 


breakage of these castings was a serious factor, not only in re- 











Fig. 1. End Housing Plate Cut With Torch. 


the cost of shut- 


That the new welded brakes have solved 


placement costs but sometimes even more in 


downs of the machines 
breakage 


the problem is evidenced by the growing popularity of 


this type of construction. 


The first step in the building of these brakes is cutting the 
plates to the proper shapes, including holes for bearing boxes, 





Fig. 2. Welded Construction of End Housing. 


etc., with the torch, using natural gas and oxygen. After cutting, 
the plates are machined. One of the end housing plates, before 
machining, is shown in Figure 1 

To provide housings of the necessary strength, they are built 
up as shown in Figure 3. The plates are first welded, and then 


drawn together with taper pins, bolts and rivets, resulting in a 
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solid, rigid housing. To add still greater strength and rigidity at 


the points where stresses occur, angle iron braces and other rolled 


shapes are welded in. Figure 2 shows the solid construction 


obtained by this means with a minimum of metal. 


Where bolts are used in these members to draw the plates into 
place, the bolts themselves are welded as well as the plates, so 


that they become an integral part of the member with no chance 





of working loose. This construction affords permanence and 
exactness of alignment. 
The compactness of these machines, which is evident in Figure 








Fig. 3. Where Bolts and Pins Fae es Used, They Are Welded to the 
Ss. 


Plate 


+ showing the completed brake, possesses advantages other than 
those already mentioned. The question of deflection in securing 
perfect bends is eliminated; greater capacity is provided; limi 
tations are removed on the width of material that can be handled; 
the weight is considerably reduced for any given capacity, thus 


cutting transportation costs and simplifying the work of erection 

















Fig. 4. These Welded Steel Brakes Are Strong, Rigid, and Compact. 


These brakes furnish an excellent example of the principle of 
complete redesign as employed increasingly by manufacturers of 
heavy machinery who are willing to throw old designs into the 
discard in order to avail themselves of all of the advantages of- 
fered by welded construction. 

AMMETER CAN BE USED TO RECORD CYCLE 
OF WELDING OPERATIONS 


Use of recording and controlling instruments in the iron and 
steel industry was reviewed by C. C. Eagle and Roy M. Walker, 
Bristol Co., Waterbury, Conn., at the Chicago meeting of the As- 
sociation of Iron and Steel Electrical Engineers. They said that 
the increasing use of arc welding has created a demand for an 


PN 
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instrument to record the cycle of operations and give a history 
of the work done by the welder. A recording shunt ammeter does 
this so well that it is regularly furnished with some welding ma- 
chines. It gives a record of time worked by the welder, so that 
the faithful welder gets full credit for his work. 
of the curves shows the type of work. 


The character 
If a large stick or two 
sticks are used, instead of one, to rush the work, this is shown 
up by the excess current. Reversed polarity hastens the work 
and badly weakens the weld, and is unmistakably recorded on the 
chart. If an electrode is thrown on the ground and left there, 
the straight line curve shown on the chart indicates the grounding 
of the electrode. Reference to the chart is a help to the welder 
and enables the supervisor to correct irregularities. 

(Editor's Note: As an illustration of the above, which is 
quoted from the Iron Age, the reader 1s referred to the chart in- 
cluded in H. L. 
ISSUC, ) 


Hagglund’s article on underwater cutting in this 


ELECTRIC ARC CUTTING AND WELDING CO. 
REVIEWS DEVELOPMENTS 
A review of their accomplishments in the A. C. and D. C. 
welding fields has been received from the Electric Arc Cutting 
and Welding Company, manufacturers of the “Dualarc” weld- 
ing generators and of the “Alternarc” 
ing and cutting apparatus. 


transformer type weld- 


A recent development is the use of the A. C. arc in cutting 
stainless steels and heat resisting steels and other alloys of 
exceptionally high melting point which cannot be cut by the 
oxy-acetylene flame. Considerable savings in time and labor 
are claimed particularly in the removing of gates and risers 
from castings made of these metals. 

The “Dualarc” 


or direct current. 


welder can supply either alternating current 

The alternating current can be used for the 
operation of electric drills, grinders, drop lights, and for inter- 
mittent arc welding. These welders also have a_ separate 
control of voltage and amperage, giving a wide range of flexi- 
bility, and they will operate as either a compound or differ- 
entially wound generator. The manufacturers state that thev 
have also produced the only combination direct motor-gener- 
ator set and engine drive with clutch. 

Other developments of this company were the self-propelled 
railway welding car in 1925, a tapered rod designed to give 
constant heat the full length of the electrode, and a special 
cutting electrode with a coating which liberates free oxygen 
at the temperature of the arc, burning away the metal and 
forming a liquid slag which alows cutting and hole boring. 
Aonk. 


This company also manufacturers a complete line of 
welders, sold under the name of “Alternarc”. 


W. H. HULBERT RESIGNS THERMIT SALES 
MANAGERSHIP 

W. R. Hulbert, Sales Manager of the Thermit Department of 
the Metal & Thermit Corpporation, has resigned in “order to enter 
the firm of Thomas H. & Milan H. Hulbert in Chicago on 
August 1st. He will be located at No. 6 North Michigan Avenue. 
Mr. Hulbert was graduated 1904 
with the degree of Engineer. He was then con- 
nected in succession with the Power & Mining Machinery Com- 


from Columbia University in 
Mechanical 


pany, the Rand Drill Company (now the Ingersoll-Rand Com- 
pany) and the Kobbe Company of New: York. While with the 
latter company, he acted as Managing Editor of “Compressed Air” 
which was being published by them at that time. In 1907 he 
entered the employ of the Goldschmidt Thermit Company as As- 
sistant Engineer. When the Metal & Thermit Corporation was 
formed in 1916 he made Sales Manager of the Thermit 
Department. 


was 


Manager of Sales of the 


John B. Tinnon has been appointed 
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Thermit Department of the Metal & Thermit Corporation, ef- 
fective August 1st, succeeding Mr. Hulbert. Mr. Tinnon received 
his education at Vanderbilt University and entered the electric 
railway field in 1908 in the Engineering Department of the Chi- 
cago City Railway Company. He served as Assistant Engineer 
during the very extensive rehabilitation of the property and in 
1912 was appointed Engineer of Way of the Chicago & Joliet Elec- 
tric Railway Company, which position he occupied until 1918 
when he served in the Ordance Department of the U. S. Army. 
In 1919 he returned to the Chicago & Joliet Electric Railway 
Company as Chief Engineer. In 1924 he became connected with 
the Metal & Thermit Corporation as Manager of the Rail, Welding 
Department. 


NEW TORCHWELD REGULATOR ANNOUNCED 


A new style regulator just placed on the market by the 
Torchweld Equipment Company, Chicago, is featured as being 
sturdily built from brass forgings, and insuring correct regu- 
lation and control of the gases when welding or cutting, with 
positive safety. They have self-centering sensitive triple dia- 
phragms which are interlocked in position between the reg- 
ulator hood and body and have a simplified adjustment for 
keeping uniform tension on the diaphragms. Oxygen regu- 
lators of the new series have a positive safety rélief valve 
which is automatic in operation and is fitted on the back cap 
of the 
valve can be put on all Torchweld oxygen regulators now in 


regulator. This new oxygen regulator safety release 


service. It does not contain a disc to be broken by excess 

















Torchweld Regulator With New Safety Relief Valve. 


pressure, but is a safety pressure valve. When oxygen pres- 
sure becomes excessive in the regulator body this safety valve 
releases the pressure down to a safe load. It is automatic and 
requires no attention by the operator. 

Most damage to oxygen regulators, namely the gauges, dia- 
phragms and seats is caused by operators leaving the adjust- 
ing screw turned in when opening up the oxygen cylinder. It 
is a known fact that when this happens the seat is away from 
the nozzle and the tank pressure builds up into the body of 
the regulator before the regulator has a chance to close off; 
by this time the gauge has been damaged, the diaphragm buck- 
led or warped, the seat cracked or pitted. The Torchweld new 
safety release valve protects these parts by taking off the 
load when the pressure gets too high. 
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HEAVY DUTY SPOT WELDER FOR STRUC- 
TURAL WORK 


\ new spot welder designed especially for structural steel 
welding has been produced by the Thomson Electric Welding 
Mass. This Model 
40-AV, has a throat depth of 12” from the outermost edge 


Company, Lynn, machine, known as 


of slides to frame of welder, or 8%” from frame to center 
line of pressure. The slides are made of cast copper and 
water cooled Lower slide has a vertical adjustment of 4 
inches, and the maximum distance between the upper and 





























Thomson Structural Steel Spot Welder. 


lower slides is 10% inches. The faces of the slides are flat 
and approximately 7 inches square, making it possible to 
attach dies to suit conditions. 

The pressure device consists of a 14-sq. in. hydraulic 


cylinder which may be connected either to an accumulator or 
an oilgear pump capable of delivering a pressure of 1000 Ibs. 
per. sq. in. A four-way manually controlled hydraulic valve 
for controlling hydraulic system supply is mounted on top 
of the welder with suitable control level conveniently placed 
for the operator. 

According to the manufacturers, this welder should be par- 
ticularly applicable to the spot welding of plates or structural 
shapes not over % in. or % in. in thickness, or any part 
requiring heavy pressures as well as large transformer capa- 
city. It could also be adapted for making multiple projection 
welds. 


“ELECTRONIC TORNADO” SUBJECT OF 
LINCOLN BULLETIN 


A bulletin describing the “Electronic Tornado” method of weld- 
ing in all its phases, including a treatise on the comparative 
advantages of the use of the carbon electrode and of the 
metallic electrode for automatic arc welding, has recently been 
issued by The Lincoln Electric Company. 


Entitled, “Automatic Arc Welding by the Electronic Tornadc 
Process,” the text deals first with the strength and ductility 
and metal structure of the welds made by the new process. It 
continues with a description of the operation and a table showing 
the speed and costs of automatic arc welding of metal of different 
thicknesses for various joints. Illustrations of automatic welding 
machines showing actual application of the new process are also 
included. 

The “Electronic Tornado” is a development by the Lincolr 
Electric Company of the automatic carbon arc method of welding. 
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utilizing a newly discovered method for controlling and localizing 
the heat of the are. 


TWO NEW BULLETINS BY FUSION 
WELDING CORPORATION 

The following from the “Foreword” of Bulletin No. 128 ex 
plains the purpose of a series of bulletins which have 
prepared by the Fusion Welding Corporation, 103rd Street and 
Torrence Avenue, Chicago: 

“Published for the purpose of giving a better 
understanding of some of the phases of welding which are ob- 
scure and on which there have been many different opinions. The 
analysis of welding rods, for example, has been widely discussed 
but few welders know what the actual significance of the elements 
mentioned in welding rod specifications really is. It is the pur- 
pose of these bulletins to discuss in non-technical language the 
effects that carbon, manganese, etc., have on the flow of welding 
metal, and the resulting deposits, and thereby to promote a better 
knowledge of the welding processes. The 
discussed is carbon.” 

Another bulletin has been issued describing the complete Fuzor 
line of motor-driven and gas engine-driven welders. Welders, 
plant superintendents and engineers who are interested can re- 
reive these bulletins regularly by registering their names with the 
Research Department of the Fusion Welding Corporation. 


been 


first element to be 


LINDE PUBLISHES BOOKLET ON INDUS- 
TRIAL PIPING 

The Linde Air Products Company have published a_ booklet 
called “Oxwelded Industrial Piping,” which describes and explains 
clearly economies in construction, repair and maintenance of 
oxy-acetylene welded pipe systems, and is profusely illustrated 
with cuts showing typical pipe installations for steam, water, 
air, gas and oil. 

The advantages of welded joints for any from the 
standpoint of economy and efficiency in construction, maintenance, 
and operation, are sketched convincingly. This booklet may be 
obtained by addressing the above company at Room 401, 30 East 
42nd St., New York, N. Y. 


system, 


COMPLETE CATALOG OF OXWELD WELD- 
ING AND CUTTING EQUIPMENT 

A new 56-page catalog has just been issued by the Oxweld 
Acetylene Company which describes in detail products manufac- 
tured by this concern, including welding and cutting equipment 
of all sorts, and generators for the production of acetylene. New 
items described in this edition are the new type C-14 cutting blow- 
pipe, the Carbic portable low-pressure acetylene generators and the 
Carbic floodlights. Included also are gauges, regulators, and 
stationary and portable regulators. 


CARBIC FLOOD LIGHT DESCRIBED IN NEW 
BOOKLET 

To illustrate the many uses to which a portable acetylene flood 
light can be put, in the building, mining, railroad and other 
industries, the Oxweld Acetylene Company have put out a little 
booklet describing the Carbic Light, and suggesting numerous 
ways in which this flood light can be used to advantage wherever 
oprations are carried on at night. 


LARGE CAPACITY KEROSENE TORCH 

Increasing use of kerosene torches in a multitude of industrial, 
railway and highway services has resulted in production of these 
torches with large capacity tanks which are too heavy for one- 
man operation. 

To avoid necessity for the employment of two men in using 
such kerosene burners, the Chausse Oil Burner Company of Elk- 
hart, Indiana, has announced a model arranged similarly to a 
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wheelbarrow. This outfit can be easily transported by the man 
who requires it in his occupation. 

A conventional type welded steel tank with capacity of 14 gal- 
lons of kerosene is mounted in tubular steel shafts with a single 
wheel. To the tank, which has a self contained air pump and 
pressure guage, is attached the kerosene burner by means of 
heavy duty pneumatic tool hose. The burner handle is steel, with 
wooden grip and convenient needle valve. 


This burner is self generating and produces a heat temperature 


' 

















Chausse Oil Burner With Large Tank. 


irom 1750 to 1800 degrees, F. The volume of gas is considerable 
and makes this outfit adaptable to such work as pre-heating prior 
to welding, thawing frozen piping, melting snow on tracks and 
switches, and wherever an flame is 


intensely hot voluminous 


desired. 


SERIES OF BULLETINS DESCRIBE GENERAL 
ELECTRIC WELDERS 

General Electric Company have announced a new automatic 
welding head and control, with an electrode feeding device of the 
magnetic clutch type. This unit is available either separately or 
as a part of a complete automatic welding equipment. Apparatus 
of this type is of particular value in the construction of standard 
products, such as pipes, tanks, boilers, cans, automobile rear-axle 
housings, car wheel flanges. and shafts, or wherever a welding 
operation is repeated as a part of mass production schedule. This 
equipment is described in Bulletin G E A—556 A. 

Bulletin GEA—1031 illustrates’ and describes the Type A W 
Resistor Arc Welders. When a constant potential source of sup- 
ply is used to furnish welding current, a variable resistor is 
required to obtain the desired current values and to consume the 
excess voltage represented by the difference in voltage between 
the supply circuit and that required to maintain the arc. Various 
stationary and portable mountings of these resistors are provided, 
with accessories for mine, electric railway, and other duty. 


General Electric Company have also recently issued two attrac- 
tive and interesting 30-page booklets, one entitled “Arc Welding 
in G. E. Factories,” which illustrates a considerable variety of 
applications of arc welding in maintenance, and particularly in 
production of stator frames, rotor spiders, girders, oil switches 
and transformers, piping and machine bases and frames. The 
other booklet, entitled “Arc Welding in Industry,” describes in 
similar fashion numerous uses to which arc welding is put in all 
of the principal industries. 





STURCKE “OVERFLOW” JACKET DESCRIBED 
IN BOOKLET 
A booklet has just been issued describing the Stiircke “Over- 
flow” Jacket for the accurate testing of cylinders for compressed 
gases, by Chas. L. Gulick, General Sales Agent, 110 East 42nd 
Street, New York City. 
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The origin, operation and results secured from use of the 
“Overflow” Jacket are set forth. The apparatus permits accurate 
expansion tests under ideal pressure conditions, and in a most 
practical manner; there is a constant pressure in the jacket during 
the entire test. It is the result of experiments made because of 
realization of the need of a more accurate method of ascertaining 
the volumetric elastic expansion of. cylinders. In testing, a water 
jacket is used but instead of forcing the water displaced by the 
cylinder expansion to rise in a glass indicator and produce added 
pressure, the displaced water is allowed to overflow into a gradu- 
ated glass tube, thus permitting a constant pressure in the jacket. 
By this simple modification all the errors due to the rising water 
column are eliminated. If the temperature in the jacket remains 
reasonably constant during a test, the presence of air in the 
jacket does not affect the test result; neither does the method of 
fastening the cover or the strength of same. The operation of 
the new method is as simple as that of the old jacket. The great 
merit of the overflow method is that the results obtained are de- 
pendable. The manufacturers declare that the test is far superior 
for ascertaining the beginning and the amount of plastic expan- 
sion, facts closely allied to the elastic expansion in judging the 
quality and safety of a cylinder. 

MILBURN “SUPER MASTER” REGULATOR 

The new Milburn “Super Master” Regulator has been de- 
signated to supply the demand for a regulator for use in 
operations where a large volume of gas or a great number 
of outlets are to be controlled. 


The declare that its sturdiness assures it 
of long life even under the most strenuous usage, and that it 


manufacturers 


affords protection to the line and other apparatus even 
should mishandling or accident result in sudden additional 
and violent pressures. In addition to its strength, however, 

















Milburn ‘‘Super-Master” Regulator. 


it responds to the needs of the most delicate operations as 
well as the heaviest. 

The bonnet is of sturdy bolted construction. An added 
feature is a safety blow-off valve. The diaphram extends 
to the outer circumference of the regulator and is secured 
by the same bolts which secure the bonnet. The “Super 
Master” Regulator is equipped with 3000 pound initial gauges 
and 500 pound delivery gauges. 

The floating operating pin is of monel metal which com- 
bines high resistance to oxidation and corrosion with a 
tensile strength greater than mild steel. The diaphram is 
of a special bronze, extremely resilient and with high cor- 
rosion resistance. An eight inch heavy steel key affords 
ample leverage for the highest pressures. 

Accessibility is another feature of the Milburn “Super 
Master” Regulator. The user can reach the seat of the Re- 
gulator without disconnecting it from bottle or hose. The 
main operating parts comprise only pin, nozzle and seat- 
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carrying sleeve and are immediately available for examina- 
tion, cleaning or removal. 

The seat is subject to very slight wear. The spring closes 
the. seat with instead of against the pressure. This enables 
effected by a sealing pressure of several 
pounds, eliminating 
seat. All parts fit or screw 


No bolts, pins or set screws to manipulate. The 


the seating to be 


pounds instead of hundreds of thus 
damage to or splitting of the 
into place. 
“Super Master” also eliminates the danger of freezing even 


in extremely low temperatures. 


The “Super Master” Regulator is the product of The 
Alexander Milburn Company, 1416-1428 West Baltimore 
Street, Baltimore, Md. 


AIR REDUCTION SALES COMPANY OFFERS 
NEW WELDING OUTFIT 
The Air Reduction Sales Company, 342 Madison Ave., New 
York, has developed and placed on the market through its district 
sales offices and distributors, a new low-price welding torch for 
thin metal welding, known as Style 8900. The new torch, identical 
in design with the Style 8800 Airco-Davis-Bournonville torch, is 
somewhat smaller and lighter. Though small and light, it covers 
the broad range from 1/32-inch sheet steel to 1-inch steel plate— 
a range well within the requirements of most welding operations, 
including the joining of steam, water and gas pipes. 
The tips made of seamless copper tubing, tapered and bent to 
the welding angle of 67% degrees, are threaded at the rear for 


- 

















Airco Welding Outfit, Number 89. 

The threaded end, faced flat, 
several inches from the welding zone, 
assuring a gas-tight joint not likely to be affected by the heat. 


connection to the mixer head. 


makes up against a seat 


Oxygen and acetylene, conveyed from the needle valves through 
the handle in seamless brass tubes, silver-soldered front and rear, 
unite in the mixer, which, secured to the handle of an annular 
nut, is readily disconnected. The No. 1 mixer supplies tips Nos. 1 
to 5, inclusive; or with both Nos. 1 and 2 mixer heads the torch 
No. 8 inclusive. The 
mixing efficiency is high, giving a ratio of about 1.01 volume 
oxygen to 1 acetylen. 

The fitted with 
inside diameter 


can be used with any .tip from No. 1 to 


ys-inch 
closing 


hose connections for 
quick-opening and 


standard 
and 


torch, 


hose, compact, 
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needle valves, weighs 14 ounces with the No. 1 tip, and measures 
14 inches long over all. Tested and approved by the Underwriters’ 
Laboratories, it carries the Laboratories’ approval plate on the 
handle, in itself assurance of safe construction. The effort has | 
been to make in every way a dependable torch, having strength, 
endurance and capacity that shall adapt it to all the lighter welding 
operations in any field. 

The new torch is offered singly, or in combination with the 
new Airco-Davis-Bournonville pressure regulators in an outfit 
known as No. 89, comprising Style 8900 torch with tips Nos. 1 
to 5, Style 8201 oxygen regulators, Style 8202 acetylene regulator, 
each with high and low-pressure gauges, two 12'%4-foot lengths of 
corrugated ys-inch inside diameter hose, wrenches, sparklighter, 
goggles, and instruction book. 


NATIONAL METAL EXPOSITION EXPECTED TO 
DRAW LARGEST ATTENDANCE 

Papers by leading figures in the metal industry which will 
present new and worth-while ideas developed in the past year, 
will be read at the technical sessions of the American Society 
for Steel Treating, held during the National Metal Exposition 
in Philadelphia, October 8 to 12. 

Coincident with the Metal Exposition will be held National 
Metal Week at which the American Welding Society and In- 
stitute of Metals will have their own technical sessions. 

Practically all of the exhibition spaces have already been 
reserved, assuring a full house. The widest publicity has been 
given to the Exposition, and an attendance of at least 60,000 
is expected. National Metal Week in past years has demon 
stated its value to everyone interested in any way in the metal- 
working and metal-using industries. Every phase in the man- 
ufacturing, treating fabrication and use of every kind of metal 
will be exhibited and Judging from the interest 
displayed at the show at Detroit last fall, the welding section 
of the exhibition is due to come in for its share of attraction. 


discussed. 


Thirty or more manufacturers of welding apparatus and sup 
plies will be represented in the section set apart for welding 
exhibits, affording an excellent opportunity to get acquainted 
at close range with new equipment and new methods. 

The program of the Americar 
Welding Society will be printed in the September issue. 


technical sessions of the 


News of the Welding Trade 


I. B. Swankhouse, formerly with the H. W. Holmes cor- 
poration of Detroit, Mich., has been appointed sales manager 
of the Electric Arc Cutting and Welding Co., Newark, N. J. 
This company is planning to extend its agency arrangement, 
especially in the Middle West and Pacific Coast 
The sales arrangement with H. W. Holmes Corporation has 
been terminated. 


Regions. 


Mr. Joseph A. Carmody is representing the Electric Arc 
Cutting & Welding Co. on the railroads of this country and 


Canada. Mr. Carmody’s headquarters will be at 152 Jelliff 
Ave., Newark, N. J. 





The Burdett Oxygen Company of Texas, a unit of Com- 
pressed Industrial Gases, Inc., announces the opening of a 
new city office at 321 W. 13th Street, Fort Worth, Texas. 
At this office there will be stocked a complete line of com- 
pressed gases, also a complete line of welding and cutting 
apparatus and supplies. The opening of this sales office will 
enable the company to improve its service in Worth 
and surrounding territory. 


Fort 


Robert L. Browne, 1425 Statler Office Building, Boston, 
Mass., has been appointed district sales representative of the 
Swift Electric Welder Co., Detroit, Mich., for the state of 


New York and the New England States. 

















August, 1928 THE WELDING ENGINEER 51 





ae | 
vTrTs 
a 


toed 








‘ ren a a . 
,V_’TT VT VY PTT VreeyYhYhrrTevyevevevvv 
SCENES 











ey 





es 


, 


Welding small parts 
‘| with TOBIN BRONZE’ 
keeps the shop busy in 
' slack periods 


r 


\ 


——T TT 7 7 TY TY YY “| 
-AAAAAAAAAAAAA SAA AS SA bh Md Me Mey heat hin cheticthinnter ole. 


The photograph showsa workman repairing a broken 
stove part by welding with Tobin Bronze. Not a big 
job—notavery profitable job, perhaps, from the stand- 
point of the welding shop. 


dena th..b sh... be 


The point is that these small jobs are often helpful 
in keeping theshop busy in slack times. Viewed from 
this angle, there is no such thing as a “small” or “un- 
profitable” job. 4| 


Remember—many of thejobsthat comeinto yourshop } 
can be welded with Tobin Bronze in much less time 4 
than is required for welding with steel or iron. , 


With Tobin Bronze it is necessary to bring the base 
metal to a dull red heat only. Dismantling and pre- 


There is a suitable Anaconda 


: 
- 
c 
a 
Filler Rod for every welding pur- heating are seldom necessary. Tobin Bronze welds 
i 


pose. The principal Anaconda 
Welding Rods, with their melting 
points, are listed below: 


are as strong and durable as welds made by any other 
method, and there is no possibility of burning the 
material welded. 


for oxy-acetylene welding Tobin Bronze Welding Rods are made solely by The 


Ait ie SPO RN Se 


Tobin Bronze . . . . 1625°F American Brass Company and “TOBIN BRONZE” is 
——— iG, te 3 stamped in the metal for your guidanceand protection. 
ates, fase 7 : ; pone * Trade Mark Reg. U.S. Pat. Off, and in Canada 

a THE AMERICAN BRASS COMPANY 
eae . 1866°F GENERAL OFFICES: WATERBURY, CONNECTICUT 
Aue 8. wks. SE Offices and Agencies in Principal Cities 


Canadian Mill: ANACONDA AMERICAN BRASS LIMITED 


for arc welding New Toronto, Ontario 
Phosphor Bronze . . . 1922°F 
Everdur 1866°F 
Ambrac 2102°F 


<- = || ANACONDA 


WELDING RODS 
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“STANDARD” 


Welding Wire 
GAS AND ELECTRIC 


for sound permanent welds : : lower costs 
Our costs are considerably under those of large industrial centers; 
ours is a one-profit wire sold direct to user 
exclusively devoted to making of welding wire from raw material 
to finished product—hence our extremely low prices for wire that is 
definitely superior. 


A grade for each type of work—send for samples. Standard Steel & Wire Co., Greensburg, Pa. (Mills at Bolivar, Pa.) 


from our own mills 


Adopted exclusively by many large users. 
Prices on request. 

















HARRISBURG SEAMLESS STEEL CYLYNDERS 
DR. H. E. STURCKE’S “OVERFLOW” TEST JACKET 








Stainless Iron and Steel Forgings, Tubes, etc. 
CHARLES L. GULICK, 110 E. 42d St., New York. 








The Pittsburgh newspapers have printed items commending 


Mr. John T. Butler, manager of the Burdett Oxygen and Hy- 
drogen Co., at Pittsburgh, for his efficient handling of the 
requirements of the contestants at the National Balloon Race, 
delivering 600,000 feet of hydrogen gas on Bettis Field ahead 
of schedule, in spite of unprecedented traffic congestion. It 
is said that this is the first time one concern has been able 
to supply all the big bags. 


Union Carbide & Carbon New York, has entered 
into an agreement whereby it will acquire all of the common 
stock of the Acheson Graphite Corp., in exchange for its own 
shares. It is stated that in management and policies of the 


Acheson corporation will be little changed but a more ag- 


Corp., 


gressive sales policy will be adopted. 


A. QO. 
capacity of its pipe shop as a result of receipt of heavy orders 


E. W. Burgess 


Smith Corp., Milwaukee, is practically doubling the 


for electrically-welded oil and gas line pipe. 
is chief construction engineer. 


Vancouver Welding Company, 1155 Pender St. West, Van- 
couver, B. C., have established a school of oxy-acetylene weld- 
ing. This is 
a practical short course, principally to develop skill in the 
handling of Little theoretical instruction is pro- 
vided. 


Night classes are held on three nights a week. 


the torch. 


Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 








{, WE WILL BUY Used Electric Arc 
| WE WILL SELL § Welding Machines 
Send Us Particulars and Inquiries 
THE BURDETT OXYGEN CO., 
3300 Lakeside Ave. Cleveland, Ohio 





FOR SALE CHEAP 
Davis-Bournonville No. 1 
Oxygraph Oxy-Acetylene 

Cutting Machine 
SHEPHERD ENGINEERING COMPANY, 
Williamsport, Pa. 












PATENTS PENDING 
Fits Any Spot-Welder 
Proven by 3 Yrs. Use 


Will weld side seams or 
bottoms of buckets, pails or 
tanks at 15 to 25 ft. per 
minute and make joint water 
and gas tight. 

Change from “Spot-Weld- 
er” to “Seam-Welder’”’, or 
the reverse, made in 5 
minutes. ‘ 
One user has made over § 
1% million 3 inch lap 
joints and then nickel 
plated the piece. You can’t find 


the joint. No change to your 
spot welder—simply clamp 
Head to upper horn. Bolt on 


the proper electrode for either 
transverse or longitudinal weld- 
ing. The “drive” is a separate 
unit and NOT attached to spot 
welder. 


Send at once for Bulletin 129. 


WELDING APPLIANCE CO. 


2111 West Lake St., CHICAGO 





One Dollar will increase your earning power by bringing 
you any one of the following GUARANTEED FLUX FOR- 
MULAS—Cast Iron—Brazing—Copper—Nickel—High Speed 
Steel—Aluminum (sheet and cast). With you 
can make up your own fluxes fresh. R. N. Robbins, 38 Winans 
Street, East Orange, N. J. 


instructions 





Electric Welders—All Montelius 


Price Co., Seattle, Wash. 


types, new, used. W. 





Position Open—Executive position will be open on October 
first with new Company now being organized to manufacture 
patented coated arc welding rods. Correspondence invited. 
First rate opportunity is offered person qualified to help or- 
ganize, promote and operate in this field. Address Box 156, 
care of The Welding Engineer. 





Wanted—Experienced salesman to act as representative for 
mill manufacturing welding wire exclusively. Address 
154, care of The Welding Engineer. 


Box 





Electric Welders—Several reconditioned General Eiectric Arc 
Welding Equipments. Price right for quick sale. American 
Steel Engineering Company, 3520 Queen Lane, Philadelphia, 
Penna. 





Three Arc Welders Wanted—Who can show more than 
average ability. One must be experienced in operating auto- 
Work located in Chicago. Address Box 
168, care of The Welding Engineer. 


matic arc welder. 





Position Wanted—Electric and acetylene welder with seven 
years experience, general repair work in large steel mills. 
Desires permanent position in Ohio or Western Pennsylvania. 
Can furnish Ail references. Address Box 157, care of The 
Welding Engineer. 





Position Wanted——As instructor or welding foreman. Six 
years’ experience in railroad shops, 8% years as instructor of 


acetylene welding. Harry Hamilton, 1334 Central St., c/o 


Del Ray Hotel, Kansas City, Mo. 
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--for Strong welds 


Nichrome 


---the exceptionally strong Welding Rod 


Welds made with “Nichrome” the nickel- “Nichrome” welds are readily machinable and 
chromium alloy, possess exceptional strength. may be applied by either the oxy-acetylene 
For example, practical tests of welds on mild or arc welding process. The ease of applica- 


steel made with “Nichrome” rods, show an then ‘weal: free Gaetan eatin etichreme” 
ultimate tensile strength as high as 55,000 —_—" 


pounds per square inch. It is interesting to welding rod, together with the fact that it 
note that the welding operation does not de- can find wide application, makes its use ex- 
tract from the metal itself. tremely desirable. 


If you are having difficulty in getting a strong 


Sample ? weld, we are sure “Nichrome” will prove satis- 


factory. Sample rods will be sent on request. 


DRIVER~HARRIS COMPANY 


HARRISON, NEw JERSEY 


Chicago -<- Detroit - Morristown.N.J. - England - France 


Alloy Makers since 1899 

















(OD awe © 


A 4 


Best for 
HOUSE LIGHTING - MINERS LAMPS 
Oxy-ACETYLENE WELDING and CUTTING 





National Carbide Sales Corporation . 342 Madison Avenue . New York, N. ¥. 








As Good As Ever 
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“Give me cylinders 
as good as the last ones 
and I'll be satisfied,” is 
the common expression of 
acetylene gas manufac- 
turers who are still using 
Hackney cylinders bought 
5-10-15-18 years ago. 


For the past 18 years 
Hackney cylinders have 
been giving these manu- 
facturers and welding en- 
gineers what they wanted 
—safe, economical han- 
dling of acetylene gas. 


And Hackney continues 
to give them just as good 
cylinders and better—as 
time and cost records 
will prove. 


PRESSED STEEL TANK COMPANY 


1125 Continental Bank Bildg., Chicago, Il. 
1201 Vanderbilt Concourse Bldg., New York City 
5701 Greenfield Avenue, Milwaukee, Wis. 








MILWAUKEE 





An Economical 


Welding Rod 


Price is not the 
only factor that de- 
termines economy. 
Uniformity and de- 
pendability play a 
larger part in the 
cost of making good 
welds than the price per pound of welding 
wire. 


“Seneca Gas Weld” 
“Seneca Electro Weld” 


are uniform and dependable because they are 
made by our own processes from specially 
selected stock. They are produced as Spe- 
cial Soft, Medium, Hard, Extra Hard, shipped 
in coils or straight lengths, in Black, Bright, 
Coppered Finish, Flux Coated. 








Your inquiries will receive prompt attention 


The Seneca Wire Mfg. Co. 


Established 1905 


Fostoria Ohio 


AGENTS WANTED—COMMISSION BASIS 
























Built for 
Welders’ Comfort 





Willson Welding Helmet No. 130 


You know what it means to have free breath- 
ing and head comfort in a welding helmet! 
You'll find it in this “Willson.” And the glass 


is Willson-Weld,—last word in protection. 


Price Complete, $10.20 each f. o. b. 


WILLSON GOGGLES, INC. 


READING, PA. 


LEGAL NOTICE 


Our handshields and helmets are protected by patents and 
notice is given of prosecution of infringers. 
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CWII29 Model / 
A FUZON'ARCWELDER 


“he POL ray Portable GAS ENGINE 


No matter where the job is, this 
welder can be taken to it! New 
principles of design are incorpo- 
rated eliminating induction coils, 
reactors and other trouble- 
some adjuncts. Has but 
one single control, 
giving an infinite 
4 umber of current 

gradations. 

Extremely 


Cc easy to 
. operate. 


IN Write for bulletin. 


FUSION WELDING ConpoRation” 


4 Ra ¢ : Welding Equipment and Supply Division of Chicago Steel G@ Wire Company 


KN Engineers—Manufacturers—Merchants 
RESGS 103rd STREET AND TORRENCE AVENUE. CHICAGO 








time-labor-money 


Time!... the most valuable thing 
in industry . .. and the Stoody 
Portable Grinder saves it! This 
modern grinder is adaptable to any 
purpose for which a grinder is used. 
Its large, powerful motor will not 
heat up, even if used continuously 
on heavy work, yet the shaft and 
wheel that the operator holds are 
so light that he may touch the work 
as lightly or heavily as he pleases. 

For regular work, unusual work, 
steady work or intermittent work, 
the Stoody Portable Grinder offers 
the welder, manufacturer and ma- 
chinist an entirely new conception of 
time and labor-saving convenience. 

Drop us a line and let us tell you 
all about this newer, better way. 


Address Dept. C, 


STOODY COMPANY 


WELDING RODS - ALLOY STEELS - EQUIPMENT 
WHITTIER --- CALIFORNIA 
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K-G Apparatus MUST Deliver 


There are three requirements that 





every piece of K-G Apparatus must 

meet: 

It must eliminate waste of gas and 
time; 

It must be built for hard service; 

It must be perfectly safe under all 
operating conditions. 

This high standard means that you 

can absolutely depend upon K-G 

equipment going through with the 

job set for it. What is more, K-G 

torches have a high rating for real 











2 





value because they have such long 
welding life. Because of the simplic- 
ity of design and careful selection of 
materials, they are practically ever- 
lasting. You don’t know what good 
strong torch construction can do to 
keep down your welding costs until 
you have given K-G a thorough trial. 


K-G WELDING & CUTTING Co., INC. 


515 W. 29th St. 


A Standard K-G Welding Unit—Every Part Dependable 








The New K-G Regulator 


The new K-G Regulator is bound to be as popular as 
the K-G torches, because they are solidly and properly 
built, embodying new and original improvements in the 
mechanism which eliminates the defects experienced 
with other regulators. 








New York City 

















Everything in 


FRICTION GAS LITERS 
and RENEWALS 


At Lowest Prices 
Highest Grade 
Guaranteed 


Shootalite, Round File, Movable 
File, Pyro, etc. The “‘flint’’ on the 
spark tips and renewals is specially 
treated. Guaranteed to keep for 
years without powdering. 


Use friction liters for all kinds of 
gas, gasoline, canned heat, etc. 
Saves lives and property, and elimi- 
nates the match nuisance in homes 
and shops. 


We also handle all styles of pock- 
et and desk cigar liters and acces- 
sories, at low prices. 


Distributors and dealers wanted everywhere 


MATCHLESS UTILITIES CO. 
690 Eighth Ave. New York, N. Y. 





American Welding Society 
33 West 39th Street 
New York, N. Y. 


WHAT IS IT 
DOING? 


WHO ARE ITS 
MEMBERS? 


The Secretary has a copy of 
the Membership Directory for 
you. Write for it. 
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Welding 
Rods High Tensile 


. nt . . plied in standard 36” lengths or coils. 
tions, you insure satisfaction 


... for you get not only a 
superior welding rod, but the A Rod for Every Job 
. In Gas or Electric Welding 


: % WHERE high tensile strength in welds is i 

HEN you write “ required —~ Se ae with — 

‘“ 3 xy-acetylene Process. t copper coat 

WISSCO” into your rods for Wrought Iron, Steel, Tanks, i 
welding rod specifica- Boiler Plates, Sheets, Angles or Flues. Sup- ; 
5 
} 
} 
I 


aid and advice of an Engi- 
neering and Metallurgical Large stocks of welding rods—both gas and 
Department that has studied electric—are carried in our Chicago plant 


: . . for immediate shipment. 
welding in all its phases. P 
WILSON COLORTIPT HIGH MANGANESE 


m5 


WISSCO Welding Rods are NORWELD SPECIAL NICKELWELD 
NORWELD ELECWELD SPECIAL 

pre-tested and graded to meet canTwED ACwaD 

the particular needs of gas BRONZEWELD STEELWELD 
HICARWELD VANADWELD 


and electric welders. 


If you have a welding problem, put 
% up to WISSCO Engineers. They 
will find a solution. 





a Gan 4 
CORPORATI N 














129 S. Jefferson St. Chicago, Illinois 
J. A. ROESCH JR. F. W. WALTERS D. R. HOFFMAN 
PRES. VICE-PRES. SEC.-TREAS. 


Steel — Monel Metal — Nickel — Brass 

Copper — Copperweld — Nickel Silver 
WICKWIRE SPENCER Nickel Zinc — Phosphor Bronze 
STEEL COMPANY 
41 EAST 42ND ST. 


NEW YORK CITY 
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Steel Sales Corp., 129 .:. Jefferson St., Chicago 


Gentlemen: Please send me the Welder’s Guide, a practical 
book on welding. 


aellolel 


We do Elec. } A.C. OD.C. O Acetylene welding 








Firm. 


WISSCO “Es §= 


City... 
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Welded Stee! Gas 
Blower manufac- 
tured by B. F. 
Sturtevant Co., 
Boston, Mass. 


PLANE TESTED O22 2221 


THE WELDING 





Before welded construction 
was developed, gas blow- 
ers of this type were made 
either of cast iron or of 
riveted steel. An example 
of the cast-iron type is 
shown in this picture, to 
the right of the welded 
blower. The saving of the 
welded over the riveted 
construction is approx- 
imately 25%—and more 
where the design is not 
standard and pattern-mak- 
ing is involved. 























Better 
welding 












—for less money 


PAGE Welding Wire is preferred by large 
users of welding wire because it enables 
them to do better welding at less cost. 


While the cost of welding wire is only a 
small part of the total cost, it plays the 
most important part of a good welding job. 
Naturally, then, the better the welding wire 
—the better the welding job—the fewer the 
rejections—and the lower the cost. 


All PAGE Welding Wire and Electrodes 
are processed to assure perfect performance 
and every run is shop-tested under actual 
job conditions, flame tested and then 
stamped for quick identification. That’s why 
PAGE Welding Wire is uniformly “right.” 
If you are interested in better welding at 
less cost, it will pay you to investigate 
PAGE Welding Wire. There is a grade for 
every type of welding operation—let us rec- 
ommend the grade you need. 


Your name and address bring a free sam- 
ple. Make your own convincing test. 


PAGE STEEL and WIRE COMPANY 
BRIDGEPORT, CONNECTICUT 
District Offices : 
Chicago New York Pittsburgh San Francisco 
An Associate Company 
of the American Chain Company, /ncorporated 

Bridgeport, Connecticut 

In Canada: Frost Stee! & Wire Co., Hamilton, Ontario 


PAGE .- AE 









Electrodes 





ENGINEER 











CO 


» SHOP TESTED 


Welding Wire and 





Uniform 
Quality 
Assured 


ELDERS who use 

Commercial Acety- 
lene soon learn that 
every cylinder contains 
the same pure gas. 


Your torch can tell 
the difference! 


COMMERCIAL 
ACETYLENE 


Means pure acetylene. 


COMMERCIAL 
SERVICE 


Means prompt service. 


No matter what your gas 
requirements may be vou 
will be interested in our 
sales plan. Ask our 
nearest office to tell you 
about it. 





Supplied im the following size 


cylinders: 

10x30-in. size - - 125 cu. ft. cap. 
12x36-in. size - - 225 cu. ft. cap. 
12x44-In. size - - 275 cu. ft. cap. 


Commercial Acetylene Supply 


Company, Inc. 


General Office: 71 Broadway 
New York City 


BRANCHES: 


600 W. Jackson Blvd. 683 Atlantic Ave. 
Chicago, Til. Boston, Mass. 

708 Thrower Bldg. 417 Market Street 
Atlanta, Ga. San Francisco, Calif. 
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( Torchweld Regulator 
Safety Features 


Torchweld safety relief valve pro- 


tects diaphragms, seats and gauges 
because it automatically relieves any 
excessive Oxygen pressure which-may 
enter the regulator. 


Torchweld safety relief valves do not 
contain a disk to be replaced but are 
strictly automatic and always ready to 
perform. 








Torchweld regulators are rugged in 
construction, accurate in performance 











and always safe to operate. 





7A 


224 N. Carpenter St. 


TORCHWELD EQUIPMENT COMPANY 
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ADJUSTING SCREW 





PRING BUTTON 


oLLEEEEEED 


ADJUSTING SPRING 








DIAPHRAGM PcaTe 
REGULATOR COwne? BONNET SCREW 
TOP DIAPHRAGM 
CENTER 
aft ow A RAL . 
FUNDER Nut 
CYLINDER STEM i 
nt Seale 
Ss 


7" 


\ 7 pee Mare rs ona Aes 


SCREEN 














NOZZLE 


BACK CAP ona 


BACK CaP 


REGULATOR BODY 


SEAT RETAINING SLEEVE LOUK WUT 





SEAT RET Ai 





SLEEVE. 


SEAT RETAINING SCREW 





COMPENSATING 
SAFETY VALVE PLUNGER 


SAFETY VALVE CAP 





SAFETY VALVE SPRING i 


‘“‘Built to Stand the Abuse of Constant Use’’ 


CHICAGO 











After all—there is no better machine! 


Cleaner welds mean better jobs and Better 
Jobs mean more jobs. 


Biax guarantees its shaft to do your work 
for a year. 


Write today for full infor- 
mation and catalogue E. 


BIAX FLEXIBLE SHAFT COMPANY 
20 EAST 17th STREET NEW YORK, N. Y. 
Machinists Tool & Supply Co., Los Angeles, Cal. 














UREEKA Metallic Electrode Holder 


Permits the holding of electrode with 
mendous pressure, but requires only very 
slight pressure to release. Perfect electrical 
contact between electrode and holder, with 
elimination of current losses and overheating. 
For ys” to 4%” diameter electrodes. 


GREAT STRENGTH. LIGHT WEIGHT, AMPLE 
CURRENT CAPACITY. NO SPRINGS. 
Saves time, current, rod and worry. 


tre- 





Try it. 1 











$4.50 


Designers and Manufacturers since 1914 of Bower’s Welding Helmets and Hand 










$10 


VULCAN Carbon 
Electrode Holder 


for all heavy duty 
carbon arc welding 


y 





Positively will not overheat. 
manipulate. 
¥%” and 1” 


Light weight. Easy to 
200, 400 and 600 ampere sizes for %", 

diameter Electrode. 

DISTRIBUTORS WANTED 


The Fibre-Metal Products Co. 


Shields 
CHESTER, PENNA. 
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American Steel & Wire 


Company's 


PREMIER 


(TESTED) 
WELDING WIRES 


Gas Welding Rods 








Electrodes 





PREMIER 
GRADEE A 
Oo §-32 Oo 
ARC TESTED 
A.S.& W.CO. 












\ 


PREMIER 
GRADE GA 
.@) 3-16 Oo 
FLAME TESTED 
A.S. & W.CO. 














REMIER Welding Wire flows freely, giving 

perfect fusion, thorough penetration and the 
desired finish. The uniform quality of Premier 
Welding Wire insures a deposit of metal in the 
weld free from foreign inclusions and possessing 
maximum strength. Before shipment, every 
bundle is electrically tested and manually welded. 
Permanently satisfactory welds and a saving of 
gas, electricity and the welder’s time are thereby 
assured. 


For a dependable welding job, 
use an appropriate grade of Pre- 
mier Welding Wire. Send for 
booklet giving full information 
and specifications. 


American Steel & Wire Co. 


SALES OFFICES 
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| Now in full production with 


“Ti ‘ iM 


' (Patent applied for) 


ELECTRODES 


The improved production facilities 
in our new plant enable us to fur- 
nish KORO electrodes in any vol- 
ume at prices which are distinctly 
attractive. The quality of the elec- 
trode is uniformly good, and the 
KORO processing and coating give 
it the rapid working quality which 
is so necessary in production work 
as well as repair work. 





Send a trial order for some 
KORO wire from the new plant. 


KORO CORPORATION 


WAUKEGAN, ILLINOIS 


A complete line of gas and electric welding wire. 

















says: 


If you want to boost your 
business, buy FRE-FLO welding rods. 
They’re free from sand, have no burrs 
or fins, packed in convenient size 
boxes, and can be shipped promptly 
from stock. Best of all though, they 
save you money because they’re true 


to size. 


Shall we send 
you a sample of 
FRE-FLO to try 


in your shop? 


FRE-FLO Rods are sold only through 
distributors. A few desirable terri- 
tories are still open 
dence from distributors is invited. 


The Atlas Foundry Company 


Department B 
W. 69th & W. & L. E. Ry. 





Big Ae 
JEM. (ianrZ werser) 





Pie 


Correspon- 


Cleveland, O. 




















August, 1928 





Don’t Use Costly Gas and Time 
Getting a Neutral Flame 


The WELDIT GASAVER 


_ Saves That 
Useless 
Cost 














Oe flame adjustment 
' lasts all day. Torch 
is hung om hook when not 
in use, and no gas is 
burned. <A pass of the 
torch tip over the pilot 
light gives you the neutral 
flame you. had before. 
4 Savings as high as 40% 
have been reported. 
It’s a safety device, 
too. An _ automatic 
check valve keeps 
flash-backs from 
reaching hose or 
regulators. 
The Gasaver can 
be used with any 
type of appara- 
tus. Approved by 
National Board of Underwriters 
Licensed Under Basic Patents 


Cast Iron Rods 


Welding Torches 
Welding Hose 


Cutting Torches 


Regulators Brazing Wire 
Lead Burning Equipment Fluxes & Solders 
Welding Wire Safety Gloves 


Service 





Welding Goggles 


WELDIT ACETYLENE CO. 
634 Bagley Ave. DETROIT, MICH. 

















MODEL “‘O” 


has been designed to 
give the welder a maxi- 
mum of comfort and 
protection embodied in 
the extreme lightness 
of weight, proper ven- 
tilation and the abso- 
lute exclusion of all 
outside light. 


MODEL “OQ” 


is made throughout of spe- 





cial vulcanized fibre of ex- 
ceptional strength and 
wearing qualities. This 
shield carries the CESCO 
indorsement; your assur- 





INSIDE 
CONSTRUCTION 


af Model “‘O” Handshield 
ance that the degree of 


quality and workmanship 
is of the highest. 
PRICE 


Complete with ESSENTIALITE Lens 
$5.00 each. 


Manufactured by 


Chicago Eye Shield Company 
2300 Warren Ave., Chicago, II. 
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MANDY & HARMAN 








M ore (ertainty y 


in Sokdering ) 


can be insured by the 
adoption of the proper 
formula of 


‘ver Nelder y 


for use on any metal having melting 
point above (1400°F) 


Characteristics 


. Lew melting point 

Free flowing properties 

. Affinity for other metals 

. High tensile strength 
Ductility—malleability 
Resistance to shocks 

Ability to withstand vibration 
Immunity to corrosion 

High electrical conductivity 
Small quantity necessary 


Forms and Formulas 


Handy silver solders are furnished 
in sheets, strips, wire and filings— 
in twelve standardized formulas, 
ranging from 10% to 80% silver. 
Send parts you solder in quantities 
to our Bridgeport, Conn., plant and 
write fully. We will make all nec- 
essary experiments and tests, with- 
out expense to youm—and will make 
our recommendations promptly. 


PLE PNAKeawn ne 


~ 


Send for our silver solder book. 


Handy & Harman 


EXECUTIVE OFFICES 


57 William Street, 
New York 


PLANTS 


Bridgeport, Conn. -t- Providence, R. I. 
Fulton & Gold Sts., N. Y. City 


a ed ed ed ed 
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200-Ampere Size. 
Welding Range, 
50 to 300 Amperes. 







You Can Weld All Day at 
Rated Capacity ‘with the 


HANSEN 


ARC WELDER 


Sturdiness and durability are built into this generator 
at no extra cost. This is possible in the HANSEN 
because we do not have to provide an expensive ex- 
ternal stabilizer. The stabilizing is accomplished en- 
tirely by the generator windings, an exclusive HAN- 
SEN feature. No other machine will compare with 
it for continuous welding. 


NORTHWESTERN MFG. CO. 
Clinton and Madison Sts., Milwaukee, Wis. 
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For Production 
Electric Welding 
Machines 





ARC 


Gibb Welding Machines Company 


Bay City, Michigan 
New York—Philadelphia—Cleveland—Cincinnati—Detrait— 
Chicago—St. Louis—Los Angeles—Toronto— 
on 
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See the safe dis- 
tance of hand 
from flame 
















SURE!! 
STRONG!!! 





The finest torch lighting 
device ever made. Try it. 


SHOOT-A-LITE CORPORATION 
118 EAST 28th STREET, NEW YORK 














Welding Rods for Every Purpose 
WILSON WILLIAMS 






‘G 





pt 


ELECTRIC ARC 
WELDING WIRE 


ELECTRIC and GAS 
WELDING WIRE 


High-Grade 
Low-Priced 





WELDING 
WIRE 





Guaranteed Analysis 
Absolute Uniformity 





Immediate Shipment from Warehouse 





Send for samples of the new Weldfla wire 


WILLIAMS & COMPANY, INC. __ || 


WELDING SUPPLIES 
925-935 Pennsylvania Avenue, Pittsburgh, Penna. 


“Note the name Weldflo Each rod the same’’ 


Representing: TORCHWELD EQUIPMENT CO. 
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Look at it any way you like — 
== _SHAWINIGAN CARBIDE 
2 per esate re 











A LIGHT WEIGHT ,TOOL 
THAT DOES HEAVY WORK 


It will pay you well to investigate how much more adequately HASKINS Fiexible 


Shaft Equipment will serve you than your present tool machinery. Here is equipment 
which provides hand-tool flexibility coupled with power. It is light in weight and 
portable; it permits the tool to be carried to the job—to be used with ease in hard-to- 
reach places. And the tool is driven electrically, through a flexible shaft, by a high- 
powered motor with more than ample driving force for the heavy jobs. 

HASKINS Flexible Shaft Equipment is available in every type required for every 
class of work. Pedestal-mounted (low or high) where required, on easy-rolling castors. 
Counter-shaft drive (integral) where varying speeds are necessary. Ball-bearing and 
roller-bearing mountings. Quality throughout for trouble-free performance and upkeep 
economies 

You will want specific information on equipment designed te your actual needs, 


Mailed quickly on request. 


R.G.HASKINS COMPANY 


°° Portable Flexible Shaft Machinery ‘a 


4639 WEST FULTON STREET, CHICAGO, ILLINOIS 


Grinding down a Welded Spot on a casting. Branch Offices in Principal Cities 
A very common use for H-5 equipment. 











Crown All-Metal Filler is a mineral com- 
position that repairs cracked waterjackets, mo- 
torheads, waterpumps, porous castings,.etc., by 
simply heating the casting to 400° heat and 
rubbing on the Crown All-Metal Filler, whicn 
will penetrate through to the underside and TRADE MARK 
rust up and make a guaranteed, yng 
pair. Can be made to flow up, down or side- ‘ 
ways. Being gray in color, it blends with cast C R OW N C R @) WW N 
iron and steel, although it can be used on all 


CROWN 








R \ 
by the Bureau 
14,500 pounds to the square Inch. a only is Crown 





ay 
metals. Crown Aluminum Solder gran) bes been tested of 
Ww D. shown to tensile ow 
SPECIAL FOR ELECTRIC WELDERS Srenderés, Wentaae, D. hf 2, 4, 
Crown All-Metal Filler is the only compound but the ome, See ae apply, and the saving of labor makes 
that will make an electric weld on cast iron rown ecess welder. 
absolutely watertight. It penetrates through puibelt an tae a ~ $e ose: is ae panne & ye ._——-. 
the smallest pin- -hole where it is possible for iron. After the solder is broperiy appli applied Ky from the 
water to leak out, and the filler will rust, = siuminum with aid of ohisel ‘The soft is slso recommended 
which is necessary for a permanent repair. for cracks in 


Crown tron Metallic io Filler is the incomparable metal for filling scored 
Oldest Exclusive Makers of Aluminum Solders cylinders. The special Crown acid is supplied free. 


WRITE TODAY FOR NEW AND LARGER DISCOUNTS ON ALL CROWN SOLDERS 


Crown Aluminum Solder Co. “NK yetae” 





Standard size pound bex, $4.50. 
































a ALMANC 








RELEASE METALLIC 


“7 ELECTRODE HOLDER 


Most Simple—Most Efficient—Metallic 

2'/o-INCH Electrode Holder Yet Developed. 
3 There are no springs to lose tension for the grip is itive 
WEARING JAW through both jaws. Careful construction has reduced heating 










) 


FIBRE 
HANDLE to a minimum, while the operator is at the same time fully 
protected from shocks. It is simple to qaeity insert po | 
release the electrodes, which can be used with very small 
amount of waste. Its construction permits the removal or 
regenoeenene of the holder cable with only the aid of a screw 
’ ver—it is not necessary to use soldering. All of these 
A po ta features make the Almanc Metallic Electrode Holder 
a wise buy. Distributors Wanted 
PATENT SPRING STEEL ALLAN bo rpm hag apg <A Nat a en co. 
ashington St., Buffalo, N. Y. 
APPLIED FOR JAWS Welding Equipment ¥ "Welding Accessories 
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NO peaxaa SE 


OXYGEN HYDROGEN 
ACETYLENE NITROGEN 
PRIMOGAS 


‘ GENERATING APPARA TUS 


Cylinders—Valves—Regula 
Eyeosee and International Welding and Catting Torches 
Welding Wire—Fluxes 
Cast-Iron and Aluminum Rods 
Plain and Armored Rubber Hose 
Asbestos Pads and Paper Goggles, etc. 


all Equipment Fully Guaranteed. 
Quick Shipment and Low Prices. 


KNOWLES ELECTROLYTIC PLANTS 


for the production of hydrogen 


Knowles Patented, Cells 
are safe, simple, easy to in- 
stall, automatic, low in first 
cost and maintenance, and 
in addition to flexibility of 
operation have the advan- 
tage of producing also a 
quantity of pure oxygen 
equal to 50 per cent of the 
hydrogen volume. 


Vain Offices Nev 


w York Pittsburgh Tol 


More Weids at lower cost 


Burke Variable Voltage Welder 


In addition to, the single operator type of welder 
we build a two-operator machine which is dis- 
tinctively a Burke development. 


Either operator can regulate for his own require- 
ments without affecting the other and may use 
any proportion of the capacity of the welder as 
long as their total demands are not greater than the 
rated output of the machine. 


The results are self evident—greater production, 
flexibility and lower cost per weld. 


Bulletin No. 133 gives complete description and 
superior features. Write for it. 


BURKE ELECTRIC COMPANY 
ERIE, PA. 


Service Sales Offices: 
CHICAGO PHILADELPHIA 5 7 eee ITTSBURGH 
DETROIT BUFY. 


KANan CFT 


ec 
BE ven Deven 


EW TORR one 


CINCINNATI 
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Dixon’s Graphite Rods and 
Plates for Welding 


Made in all diameters, lengths and sizes. 


Small diameter rods are sold in 4, 6 and 8 
inch lengths, the shorter the rod the less 
breakage in shipping. 


Also Dixon's Graphite Weld- 
ing Putty. In 5 and 10 Ib. cans. 
Dept. 202A. 


Joseph Dixon Crucible Co. 
JERSEY CITY, N. J. 


1827—. ONE HUNDREDTH ANNIVERSARY —1927 











Learn 
Oxy-Acetylene and Electric 
WELDING 


A complete and thorough course for the 
beginner or advanced training for the man 
who wants to extend his knowledge. Our 
instructors are men with years of practical 
experience assuring you of complete instruc- 
tion in all applications of oxy-acetylene and 
electric welding. Actual, practical work in 
simple, easy-to-understand lessons. We teach 
iron, steel, brass, bronze, aluminum and all 
other metals. Our pipe welding department 
teaches pipe installations and blue prints. 


Write for descriptive booklet 


ILLINOIS WELDING WORKS SCHOOL 
514 N. LaSalle St. Chicago, III 


We get YOU 
a jcb when 
you finish 
or 
a part time 
job while 
in training. 





The largest and best equipped 
WELDING SCHOOL in the World 
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SHRADER 


PORTABLE ARC WELDER 





SPECIFICATIONS 


GENERATOR: 300 amperes continuous; 400 amperes 


intermittent; ball bearing, 950 R.P.M.; extra heavy 
duty type. 

POWER TAKE-OFF: Specially designed for welding 
service Connected directly in drive line, provided 
with shifting lever for driving either car or generator. 


GOVERNOR: Patented electric control. Does not 


affect car speed when generator is idle. Prevents 
surging of motor. Provides perfect inherent ampere 
control. Provides extremely elastic arc for all possi 


ble welding conditions. 


Write today for a list of users and THEN ASK THEM. 


SHRADER ELECTRIC COMPANY 
847 East 31st Street 


Los Angeles California 








SKIN 
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Patent Applied for 


eu WELD GLOVE wits 


ELDERS 


TRADE MARK 


A Grinnell Glove 


Made from good heat resisting 
Buckskin. Has a Special Woven 
Fabric Palm and Thumb lining with 
six-inch cuff to protect the arms. 
Used extensively by General Elec- 
tric Co. at Pittsfield, Mass., and 
many other large firms having ma- 
jor welding operations. 


_ MORRISON RICKER MFG. C0. 


__GRINNELL, IOWA 





| 
| 
| 
| 
| 
| 




















BISCO Swedish Iron 
Welding Wire 
meets two vital welding 
requirements 


1. Easy working under the flame. 
2. Weld metal which is strong and ductile. 





There is no better rod for 
gas or electric welding 


Our product is not a domestic imitation of 
Swedish Iron. It is not manufactured in 
this country. We import it direct from 
the mill in Sweden. Its fine working 
qualities are largely due to manufacturing 
processes which yield an iron practically 
free from impurities. 





ALL SIZES CARRIED IN STOCK 


If you haven’t tried BISCO 
Swedish Iron, send us a trial order 


THE BISSETT STEEL COMPANY 
CLEVELAND OHIO 











































FACE 


SHIELDS 


Ideal Face Shields protect the head, chest and neck 


against direct and reflected rays. Easily adjusted and 
removed. Constructed of vulcanized fibre and aluminum, 
assuring durability and lightness. Hinged door allows 
quick inspection of work or interchange of glasses. 


IDEAL WELDING GLOVE 


The Ideal Glove for Electric and Acetylene Welders is 
made from Sheep Skin, which has been Subjected to 
an Asbestos Treatment and which makes it both heat 


resisting and fireproof. 


IDEAL 
WELDING APRON 


The Ideal Apron for Weld- 
ers is made of leather which 
has been especially treated 
to stand the heat, and at 
the same time be very flex- 
ible and durable. 


THE IDEAL FACE 
SHIELD CO. 


¥ 468 N. Garfield Ave., 
Po  \ counaus OHIO 
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MPERIAL cosine LOUIPMENT 


a. 


itt 
lly JOUALITY 


Ox Y PROCESS 


a -S oe as ee a ee 
A New Mixing Principle 
a regulator that accurately controls gases and 


the greatest working range ever covered by one 
torch are exclusive IMPERIAL features. 


The Imperial Automatic Acetylene Generator 


produces an absolutely pure acetylene gas at a saving of from 
2 to 4 cents on every foot you use. Approved by the Under- 
writers Laboratories. 


Write for Catalog 


THE IMPERIAL BRASS MANUFACTURING CO. 
522 S. Racine Ave. Chicago 
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Use the Torit (4 
Generator 


MADE RIGHT— PRICED RIGHT 


SEND FOR BULLETINS 


ST. PAUL WELDING & MFG. co.# 2, 


170 W. THIRD ST., ST. PAUL, MINN,, U.S. A. 














FLEXIBLE SHAFT GRINDERS 


TYPE M 6-¥% H. P. 





We build many Types and 
Sizes from 1/10 to 2 H. P. 
Thousands in use. 
Send For Our 
Booklet B 


Manufactured By 


N. A. STRAND & CO. 
CHICAGO 


Factory and Office 
5001 - 5009 No. Lincoln St. 





JUST TURN THE TIP 


To Change From Cutting to Welding 
The Same Torch and The Same Tips For Both Operations 


Here’s another Milburn time, labor and 
money saver. One torch and one set of 
tips for cutting and welding. A quarter 
turn of the tip makes this cutting torch a welding 
torch and vice versa. This remarkable new torch, 
known as the Type T1, saves expense of one Torch: 
saves expense of extra tips; saves operators’ time 
and saves gases usually lost when changing 
torches. In addition, it employs Milburn 
principles which have caused users of Mil- 
burn Torches to report - pawn | savings of 
20% and upwards. Cuts metal up to 10” 
thick and performs all welding within 
range of the process. Get full details of 
this remarkable Milburn invention. 


Ask for Booklet 357 


THE ALEXANDER MILBURN COMPANY 


1416-1428 W. Baltimore St. Baltimore, Md. 
If interested in Generators, Regulators, Carbide Lights or Paint 
Spray Equipment, ask for details on these also. 




















Kaw a} “ANTI-BORAX” 
¥ Let Oxy-Acetylene Fluxes 


are made for every metal and 
have EXCEPTIONAL merit. 


BRA/-CAST 
FLUX 


For bronze welding of Cast Iron. 


We also make the popular “E-Z” Welding 
Compound for forge welding. 


Samples of any upon request. 


Anti-Borax Compound Co., Ft. Wayne, Ind. 








ROBERT E. KINKEAD 


ARC WELDING SPECIALIST 
CONSULTING ENGINEER 


3030 Euclid Ave. CLEVELAND, OHIO 

















WELDING ROD HOLDER 


FOR THE OXY ACETYLENE WELDER 


$1.00 


ALL STEEL WIRE BRUSHES 
SEND $1.0 FOR § ASSORTED BRUSHES 
Money refunded on return of goods, if not what you want. 
WRITE FOR DEALERS’ PRICES 
C. SORENSEN, 18 E. 16th ST.. CHICAGO 











AN be made to flow 

up, down, or side- 
ways, right on your 
car without disman- 
tling. Will make an 
electric weld on cast 
iron absolutely water 
tight, as it fills up all 
pin holes. Price is 
$4.00 for six bars. One 
bar will do a $50.00 
job. All sales are made 
under our money back 
guarantee, if not en- 
tirely satisfactory. 


J.Linnohnson Mfg.Co.,17&19 LeGrandAve., Wilkes Barre,Pa. 

















NORGREN 
ACETYLENE HOSE COUPLING 


Standard 9/16x18, right and left hand thread 
LONG LIFE AND SAFETY 
List Price All Sizes, $1.00 
Write for literature and discounts 


CARL A. NORGREN CO. 
1187 CALIFORNIA ST, DENVER, COLORADO 
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COULD YOUR PROBLEM BE ANSWERED by 
the SPOT WELDING of DISSIMILAR METALS? 


T HE success of the use of Elkonite Welding Electrodes 


in spot welding dissimilar metals and alloys has brought 


ELKONITE 


Fig. 1. 
spot welding 
showing Elkonite In- 
sert. (Courtesy Gen- 


COPPER 


WATER COOLING 


CHAMBER 


Water cooled 


electrode 


it to the attention of welding engineers the country over. 


The variable electrical and heat resistance of the different grades 
of Elkonite Welding Electrodes, plus their ability to hold their 
shape without mushrooming under red heat, heavy pressures and 
high currents are properties of immense value. 


For this variable, relatively high resistance Elkonite as one elec- 
trode, with low resistance Elkonite or copper as the other, gives 
the balance necessary for even heating to welding temperature of 
metals of unequal heat and electrical conductivity, such as, for 
instance, copper with galvanized iron, or with nichrome. 












































eral Electric Co.) 
z This is but one phase of the contribution that Elkonite has made 
2 3 3 olS g AF 3|*< to resistance welding. In flash, cross-wire, projection welding, 
< zZisi2 a 5 z\2 ¥\x 3 alg electrical upsetting of rivets, as well as in spot welding non- 
z|2\{al/o 3 E/4)/S|2/Z\-|N ferrous and heavy gauge ferrous metals Elkonite, by eliminating 
eaten TM es lost time and production due to constant redressing, and shrink- 
ASCOLOY - elele el\elele . P ‘ — . ° st shtetan 
a Aha "ane age loss, ‘is showing new economies and production possibi 
as eae er in many industries. 
GALVANIZED ROM elelelele elelele 
IRON elelelele elelele 
LEAD © a . 
MONEL ofolelole] lelelele Our engineering staff will gladly co-operate 
NICKEL elelelele elelele ° uy ° 
Sree wrans Pea ed a OP RIP in any resistance welding problem. 
TIN PLATE elelelele elelele 
Zinc oir 












































Fig. 2. Combinations of metals success- 
fully welded with Elkonite. (Courtesy Gen- 


eral Electric Co.) 





NATIONAL META 





PHILADELPHIA 
Wegof O05 


See owr Exhibst 
soorm 


142 & 144 


, WFO yi TF 
Subsidiary of P. R. Matlo & Co. Inc. 
(AatJ7iv 


Weehawken, N. J. ae 


Exclusive licensees under General Electric Co. 
patents dated May 28, 1925 and Sept. 1, 1925. 
Other patents pending to Elkon Works. 




















DUALARC built the First 


SELF-PROPELLED RAILWAY GAS ENGINE \WELDER 








Model U-200, For Use by Steam and Electric Lines 


Exhibited in the fall of 1925, this self-propelled car was the first 
ever put on the market, and is complete in every detail. 


The entire outfit consists of a regula- 
tion ‘‘Dualarc’’ Gas Engine Welding 
Set mounted on a standard track car, 
equipped with a ball-bearing motor for 
driving in either direction. An inter- 
locked control is used to effect the ac- 
celeration and for welding, in addition 
to the welding control provided for the 
electrical system. 


The car is equipped with lights operat- 
ed from the generator, and provision 


is also made for drills, grinders, electric 
hammers, chipping and caulking tools: 


The set is furnished with hand brakes 
on all four wheels and is designed for 
operation in either direction up to 25 
miles an hour light or 15 miles an hour 
hauling one trailer. 


Air compressor can be provided if de- 
sired. Choice of turn-table derailer 
or jack-up derailer without extra 
charge. 


Guarantee—The apparatus is guaranteed throughout to be complete and with- 
out electrical or mechanical defects. 


Electric Arc Cutting @ Welding Co. 


152-158 Jelliff Ave. 


Newark, N. J. 























